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SECTION I. AREA MONITORING

Part A. Salient and Non-Routine Items

Air activity for the last quarter continued along the same
general levels as the previous quarter except for a four week period begin-
ning November 2nd when the average was up by a factor of 5 to 10, This in-
crease occurred during a continued chemical separations run in Bldg. 3026-D
which may have been a contributing factor, The highest concentration
occurred during the week ending November 22nd and was recorded on air moni-
tor #5, just west of the tank farm, with a maximum reading of 1.2 x 107
Pc/cc. The continued elevated air activity in the vicinity of #5 air moni-
tor points to the tank farm and associated operations as a prominent source
of air contamination. The weekly average long-lived activity for 1953 for
all outside constant air monitors was L.6 x 10712 /ac/cc which is 60.1% above
the weekly average for 1952.

The average particulate activity for the year was 2.1l particles
per 1000 £t3 of air which is 36.1% less than the 1952 weekly average., Figure
1, a resume for the year, shows an increase in particulate activity during
the period from November 2nd through November 29th with the highest average
particle counts during the quarter occurring during the week ending November
29th, It is to be noted that the highest average particulate activity for
the year for an individual air monitor was found on air monitor #5, which is
again indicative of the fact that the tank farm may be a major source of

airborne contamination.

Liquid waste discharges continued at a low level until the week
ending November 22nd at which time a rise in waste discharges to the
settling basin was noted. This increase continued for three weeks with a
maximum weekly discharge of 31.37 curies during the week ending November
29th, .

An increase in calculated concentration in the Clinch River
lagged the settling basin increase in activity by approximately one week
with a2 maximum calculated concentration of 6.32 x 107 c/cc occurring for
the week ending December 13th. During the week ending December 13th the
average flow in the Clinch River at Mi. 20.7 was at its lowest point for
the quarter, falling far below average with a flow of only 1545 cfs. Poor
dilution as a result of this low flow was a significant factor in causing
the high maximum reached. This particular rise in activity resulted from
mechanical failure of lines and equipment in the tank famm discharging
metal wastes and fission products directly to the settling basin. Had
these accidental discharges not occurred, the yearly average calculated
concentration in the Clinch River may have been below the MPC of 1 x lO'7
Pc/cc for drinking water. As noted in Figure 2, the average concentration
for the year was 1.13 x 10-7 pc/cc or about 1.7% below last year's weekly
average. Although the amount of activity in the Clinch River during the
year averaged only slightly above the allowable concentration for drinking
water, it will be noted from Figure 3 that the MPC was exceeded 4O.L#% of

the timeo
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CALCULATED CONCENTRATION IN CLINCH RIVER BELCW WHITE OAK CREEK
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Tt is to be noted that the weekly average number of curies dis-
charged from White Oak Lake exceeded the weekly average discharged from the
settling basin, Buring the first five months of 1953 a leak in the tank
farm system bypassed the evaporator flowing through the retention pond
directly into White Oak Creek., The total estimated activity discharged
by this route was approximately 1LY curies,

Laboratory work on samples taken in September for the annual
mud survey of White Oak Lake was completed this quarter. Calculations from
the data obtained indicated the radiocactive content of the mud of White Oak
Lake to be approximately 398 curies. A comparison with previous years is

as follows:

1950 392 curies
1951 359 curies
1952 303 curies
1953 398 curies

Three trajlers of equipment for logging some Sh core holes for
radioactivity have been transferred from research to the Area Monitoring
group. This is to determine to what extent, if any, the Laboratory is con-
tributing to the contamination of the underground water of the area and
study the transfer of this activity through the rock strata., Some pre-
liminary logging has been done for familiarization with the equipment but
no formal program of logging has yet been instituted., This should get
under way some time during the coming quarter.

" Part B, Statistical Data

1. Air Activity

a, Constant Air Monitors
Average Long Lived Activity

Wkly Av. for Deviation
Station 1953, _Conc. from 1952
Number Location x 10713 ne/ce Weekly Av,
HP-1 N 3550 34.70 ¥17.7%
HP-2 S 3001 2T7.70 ~13.2%
HP-3 S 1000 22,53 $16.0%
HP-U W 3513 11.98 +12.6%
HP-5 E 2506 290.27 $18L.7%
HP-6 SE 3012 11.96 -37.7%
HP-7 W 7001 9.73 -9.7%
HP-8 " Rock Quarry 11,75 -1i9.5%
HP-9 A-10 Site 11.33 -29.2%
HP=10 E 2074 32,02 $18.2%

Average all stations L6, o $60.1%
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' 2. Particulate Studies' |
a, USPHS Filters
Deviation
Weekly Average from 1952
Number Location for 1953 - Weekly Average
A-1 3026 ‘ 3.67 -32.3%
A-2 3003 0.70 -66,0%
A-3 1000 0.70 -17.6%
A=l 7001 0.30 -25,0%
A-5 3550 7.52 +56.0%
Average all stations 2,58 -L.h%
b, CaM Filters
HP-l N 353) 2011 "690’4%
HP-2 S 3001 1.91 -65.8%
HP=-3 S 1000 2.03 +$8,0%
HP-4 W 3513 2,13 $156.6%
HP-5 E 2506 _ La77 -36.2%
HP-6 SE 3012 1.63 -16.,0%
HP-7 W 7001 1.h45 $70.6%
‘ HP"B ROCk Qu.arry 1083 -)4107%
HP-9 A-10 Site 1.53 ~3L.1%
HP-10 E 2075 2,05 -23.2%
Average all CAMs 2.1 -36.1%
3. Metedrological Data
a, Rainfall
Total this year ;3,88 inches
Normal yearly rainfall 52,0l inches
Deviation from normal ‘
seasonal rainfall -2,1%

. Liquid Waste Disposal

a, Curies Discharged
Settling Basin White Oak Lake

Beta Beta

Weekly Av. for 1953 5.58 S.8L
Deviation from 1952
Weekly Average . -25.7% +11.7%
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Submersion Data

Settling Basin White Oak Lake
Beta Gamma Total Beta Gamma Total
mrep/nr mr/hr mr{ep)/hr mrep/hr mr/hr mr(ep) /hr
Weekly Av. ‘ ‘
for 1953 0,352 0.hh2 0.794 0,033 0.025  0.058

DPeviation from
1952 weekly

average -2L,,0% -50.5% -L1.h%  +26.9% -L3.2% -17.1%
Plutonium Discharged
Settling Basin White Osk Lake
Conc. x 107 Total mg Conc. X 10;'9 Total mg
ng/ce Plutonium Pg/ ce Plutonium
Weekly Av, . , _
for 1953 2’46903 380562 131107 260106
Deviation from
1952 weekly
average -0.6% . =2.9% $92.1% - #180.4%

Probable Average‘CAoncentration in Clinch River Below lhite Oak
Creek#

Weekly average for 1953 1.13 x 1077 pc/cc
Deviation from 1952
weekly average -1.7%

#Calculated using as a dilution factor the ratio of White Oak
Lake discharge to the flow of Clinch River
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SECTION II. ASSAYS-INSTRUMENTS

Part A. Salient and Non-Rcutine Items

. Approximately 200 chemical dosimeters were checked for the effects
of light, heat, radiation, and shelf life. In general the results were as

followss

Light: There was no color change due to exposure of the meter to
room light for -several hours. There were marked changes in
color in the positive direction when the meters were ex-
posed for several mimutes to sunlight or intense artificial

light.

Heat: There was no color change due to exposures at body tempera-
tures for 2 hours. Long exposures at body temperature or
short exposures to high temperatures caused reversals or
color changes in the negative direction,

Radiation: Color changes due to radiation were reproducible within
30% or less through the range from O to 16 r, Color changes
will indicate, if proper care is exercised, within +2r,
doses from L, r to 10 r. Depending upon the dose received,
a time lapse of 15 minutes to 1 hour is required for com-

‘ plete change in color. The agitation of liguid increases

the rate of color change, Within limits, the meter is
independent of dose rate.

Shelf Life: Control instruments which were left in the stock room
at normal room conditions varied from the equivalent of
minus L r to plus 4 r,

Several of the dosimeters were exposed to relatively high doses of radiation
(100 r to 500 r) and efforts made to determine the exposures by the titra-
tion methodl, In general, the results indicated exposures from 10 to 50

per cent less than the calibrated dose. Other methods are being investigated.

The average number of samples processed per week in the counting
room during 1953 showed a decrease of 13.8% over 1952, By coincidence, the
mumber of samples processed by the Chemical.Analysis group showed an in-
crease of 13.8%. Since the technicians are interchanged between the two
groups, these fluctuations do not produce any serious problems,

A scintillation type gamma counter was installed in the counting
room, Bldg. 2001, for checking the chests of Laboratory versomnel for in-
soluble gamma emitters. The sensitivity of this instrument is at least 15
times that of a QM Counter for most isotopes. There were approximately 200
checks made of chests and other portions of the body. Of those checked,

i

which included most of the Applied Health Physics Sections, only two showed
‘ a consistent count above background, ‘

Loitration method described in letter from Dr. George V. Taplin to J. C.
Hart, dated September 28, 1953.
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The samples processed by the Environs Unit are included in the

Chemical Analysis report this quarter,

in the number of samples processed by that unit.

Part B, Statistical Data

1., Assays and Measurements Unit

a., Counting Services This Quarter -

This contributes to the increase

Average
Calculations No. Counts Total
Required Performed Units/Count Units

Type of Sample or Points Per Week (unit = Per Week
and Requestor Plotted Alpha Beta 2/3 min.,) for 1953
Smears 2289 2386 1 L675
Air Samples 170 217 250 3 1952
Ecological Survey 5 65 L 280
ERDL 50 L 200
Public Health 93 L 372
Area Monitoring 51 L 204
Decay and Absorp- :

tion Curves 36 272 L 1232
Of f-Area Monitoring 35 N 140
Gamma Chest Counts 1L L 56
Mud Samples 18 L 72
Average number of samples per week 9183
Deviation of the weekly average this quarter from

weekly average of 1952 -23.5%
Total samples handled during 1953 537729
Deviation of 1953 weekly average from weekly

average of 1952 -13.8%

b. Chemical Analysis
Pu

U
Sr, Y, Pb, Gross A and.%g
FP

Off-Area Rain Water and Fall Out

Average number of samples per week

Deviation of the weekly average this quarter

from weekly average of 1952

Av, No, per Wk.

23.5
16.5

5.5
18.3
32.0

95‘8

+36.9%
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Total samples handled during 1953 1ah3

Deviation of 1953 weekly average from
weekly average of 1952 413.8%

2., Qalibration Unit

a, Film Routine

Average number of films calibrated per week 302

Deviation of the weekly average this quarter
from the weekly average of 1952 -57%

Total films calibrated during 1953 28390

Deviation of 1953 weekly average from weekly
average of 1952 -36%

b, Instrument Routine

Average number of instruments calibrated per week 113

. Deviation of the weekly average this quarter from
‘ the weekly average of 1952 _ -6%

Total instruments calibrated during 1953 6115

Deviation of 1953 weekly average from weekly

average of 1952 F1%

3. Source Inventory ' . On Hand
a. Radium 1L
b 3 PO-Be l
1

¢, Cesium

d, Uranium discs 68
. Portable Instruments Repaired
a. Average number of instruments repaired per week L1
b, Deviation of the weekly average this quarter from
weekly average of 1352 -2%
c. Total instruments repaired during 1953 2189

d., Deviation of 1953 weekly average to date this
year from weekly average of 1952 -1%
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‘ 5, Operation of Fixed and—S..emi‘-Portable Instruments#
| . 2 3 L 5 6
a. Constant Air Monitors 3536 1977 1559 117 L3 3
b. Monitrons 3536 2203 133 118 38 3
c. Hand and Foot Ctrs. 785 303 L82 30 61 L
d. A.C.Poppies (Alpha &
Beta-Gamma) 1224 393 831 16 68 1
e. Scalers (including
alpha counters) 1736 818 918 50 53 3
£, Precipitrons 30 129 211 0 62 0
g. Friskers Lo8 194 2k L7 52 11
h, Filtrons 1,08 0 1,08 0 100 0
#Explanation for Column Headingss:
. 1. To;cal number of “Instrument Days" where an winstrument day"
is defined as the number of instruments times the number of
work days in the quarter., '

2. Number of # Instrument Days® for which operational reports

were received.
3, Number of nInstrument Days" for which operation reports
were not received,

L, "Instrument Days® instrument reported out of service.

5, Per cent of nnstrument Days" not reported.

6. Per cent of "Instrument Days" instrument reported out of

service.

6. Instrument Adjustment Unit

a, Projects Completed During This Quarter

(1) For Applied Health Physics Section

Rehabilitated and adjusted instruments for display

cabinet,
Designed and built unit for monitoring fire alarms and

other emergencies.’
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(2) For Research Section

Modified three amplifiers and made revisions on two
additional units.

Modified an R.F. Oscillator and made revisions on
other instruments of this type.

Modified and adjusted instruments used by the U.S.
Geological Survey groupe.
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SECTICON III. PERSONNEL MONITORING

Part A. Salient and Non-Routine Items

With the completion of the personnel monitoring exposure records
for 1953, an experience of a little over three months with the new plastic
£ilm meter was noted. As was to be expected, a few details were overlooked
relative to the distribution and collection of the meters. Most of the
problems were worked out to the satisfaction of the personnel monitoring
program. The Security Department collected figures relative to the number
of lost badges with the result that the badge film meter was being lost at
a rate of five to one over the old type identification pass. There is no
apparent reason for this increase other than human error. :

In general, the number of weekly exposures in excess of 300 mrep
as based on the PTR decreased over the previous year of 1952, . Figure L is
a breakdown by divisions giving this comparison. In passing, it should be
noted that no employee exceeded the maximum permissible exposure for the
year.

Number of Weekly Exposures > 300 mrep, Based on PTR,
for the Year 1953

(1952 figures given for comparative purposes)

500 ' '/

100 f/
1953 1

1952 VA4

DN

200 /é o |
100 2é | é% B

ON

. Chem, A1l Others
b9l 209 142 79 , 36 143
-7% -61% -3L4% ~=322% +240% $+292%
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Part B. Statistical Data

1. Personnel Meters

a., Distribution and Performance of Pocket Meters

Deviation of

Weekly AV, 1953 Weekly
‘ ' for Av. from 1952

1953 Weekly Average
Meters distributed 11853 -32.3%
Readable meters 11843 -32.3%
Non-readable meters 10 +48.1%
Non-readable pairs 0.02 -86.7%
Off-scale readings Al -L7.4%
Off-scale pairs 2.38 -1,0.2%

b. Distribution and Processing Data of Film Meters

West Portal 1981 | -22.9%

East Portal 91k $41.5%

Visitors 352 +ol.L%

' Ring films, packets, etc. 133 7 $13.7%

. . Routine neutron films 220 +10.6%
E Special neutron films 20 -23,1%
Calibrations 205 -38.6%

Correspondents 2096 }1.7%

Special X-ray films 30 : ~9.1%

Total films handled 5951 ‘ -2.h%

¢. Film Meter Data Loss

Badge meters not serviced 25.19 $12L.7%
Films lost 0.02 -80,0%
Films damaged 0.19 +375.0%
Total | 25.10 $123.8%

2. Investigations Initiated
a, From Pocket Meter Records

Significant total of

300 mr(ep) or more 1.19 =72.7%
Off-scale pairs 2,40 -39.7%
Non-readable pairs 0.02 -86.7%

Total 3 061 ‘570 5%




3.

Weekly Av,
for
1953
b. From Film Meter Records
Weekly PR of 300
mr(ep) or more 19,51
Questionable PIR of
300 mr{ep) or more 1.19
Lost or damaged films 0.21
Total 20,91

Page 15

Deviation of
1953 Weekly
Av. from 1952
Weekly Average

-32.14%

$98.3%
461.5%
-29.3%

¢. Paired off-scale pocket meters investigated to

date this year
Legitimate number of off-scale pocket meter
pairs to date :

Statistical probability of spurious (paired
off-scale) pocket meter readings to date
this year

Laundry Decontamination Measurements

Garments 3808
Prs. of shoes for replacement 18
Special items oLl

Total L1770

127
76

3.63

"708%
"68.)-1»%
-h','h%
-20.3%
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SECTION IV. RADIATION SURVEY

Part A, Salient and Non-Routine Items

Reactors, Accelerators, and Related Physics Surveyss:

Six incident reports involving accidents or near accidents with
radioactive materials were issued during the quarter,

Three of the incidents involved the release of radiocactive
gases from a Xenon-Krypton apparatus located on the east side of the 7500
Bldg. The incidents necessitated the evacuation of the building for short
periods of time. No serious personnel or contamination hazards evolved.
Tese three incidents were covered in reports RS-126-53, 135-53, and 137-53.

One incident involved the contamination of approximately L
sq.ft. of floor space in the Chemistry Laboratory, 7500 Bldg., The material
spilled was approximately 250 A solution from the HRE system. Decontami-
nation procedures were effective in reducing the readings to acceptable
levels. This incident is described in RS-133-53.

On November 25, 1953, jacket failures on W-slugs necessitated
their removal from the LITR to the canal in Bldg. 3001. In the process of
transferring the slugs to the canal, sections of roadway between the two
buildings became contaminated. Removal of small sections of the road
surface was necessary in effecting decontamination. This incident is

described in RS-13L4-53.

On October 16, 1953, a section of Bldg. 3025 became contami-
nated when enriched uranium and stainless steel particles were tracked from
Cell I to other parts of the building. This incident is described in

RS'129'53 .

General Research, Chemistry, and Operations Surveys:

During this period three unusual incidents involving accidents
or near accidents with radioactive materials were reported as followse

On November 10, 1953, a solution containing mixed fission
products from the "crud" filter was spilled on the floor at the southwest
corner of Cell A in Bldg. 3026-D. Versene, citric acid, soap and water
were used in removing the contamination, This incident is described in

RS-132-53 .

A sample containing radioactive material was dropped from A-1
blister in Bldg. 3026-D on November 6, 1953. The immediate area around
the sampler was decontaminated using versene, citric acid, soap and water.
This incident is described in RS-131-53.
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Three trailers loaded with drums of depleted uranium from
Harshaw Chemical Company in Cleveland, Ohio were delivered to Bldg. 3505
on November 10, 1953. A survey revealed that the bed, frames, and sides
of the trailer beds were contaminated., The incident was covered in a
report dated November 17, 1953, subject: ™"Shipment of Depleted Uranium
from Harshaw Chemical Company, Cleveland, Ohio.® :

Data Compiled by: A. D, Warden, et al
D. M. Davis
J., C, Ledbetter
Abee
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SECTION I. AREA MONITORING

Part A. Salient and Non-Routine Items

In general, air activity for the quarter showed a decrease over
the last quarter. The highest average activity for the Labaratory Area
occurred during the week ending January 25th, with a reading of 1,08 x 10'11
/u.c/cc° Thflmaxﬁmun concentration recorded for a single air monitor was
he33 x 107+t and was found on Constant Air Monitor #1 situated just north
of Bldg. 3550, The average reading for the quarter for all outside Constant
Air Monitors was 3.L x 10-12 yc/cc which is 39.L% below the average for the
last quarter and 26% below the average for 1953,

Particulate activity continued without appreciable change., The
average particle count for the gquarter for all air monitors was 1l.ll par-
ticles per 1000 £t3 of air sampled, Fig. 1 shows this to be a Li.3% increase
over that experienced during last quarter but 32.7% below the average
particle count for 1953, The highest average particle count occurred during
the week ending February 22nd with a count of 7.39 particles per 1000 £t3.
This apparently resulted from a single surge of activity with a low particle
count preceding and following the high count. Tie source of this activity
has not been determined.

Radioactive material leaving White Oak Lake was up by a factor
of approximately 2.5 over the amount released last quarter., It is of
interest to note that activity releases from the Lake exceeded those from
the Settling Basin., This may be explained, in part, by releases.from the
LITR, Retention Pond, and HRE which went directly into White QOak Creek
tributaries by-passing the Settling Basin.

The calculated weekly average concentration of radicactive
material in the Clinch_River has been elevated for the entire quarter ex-
ceeding the MPC of 107! pc/cc for drinking water, Fige. 2, over 75% of the
time, The maximum calculated concentration occurred during the week ending
March 27th, with a value of 422 x 10-7 pc/cc. The average weekly calcu-
1ated concentration to date this year is 1.95 x 10=7 pe/cc which is 101%
above that for the last quarter and 72,6% over the average for 1953,

Background activity on the Laboratory Site, taken monthly at
some 52 stations, showed an increase of 73.8% over last quarter and
111.5% above the average for 1953, This increase may be attributed to the
chemical separations run in 3026-D during the month of January, Background
activity which was measured for January during this time showed a large
increase over previous and following months, resulting in a high average

activity for the quarter.

With the advent of the new clothing policy during January, the
responsibility for checking khaki garments, prior to sending them to
commercial laundries, was transferred from the Persormmel Monitoring Section
to the Area Monitoring Section. All garments were checked for beta, gamma,
and alpha activity. In all; a total of 24018 garments were handled. Of
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AIR PARTICULATE ACTIVITY
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this total, 12,335 garments were rechecked after being washed at a commer-
¢ial laundry and used again in the field. A total of L.7% of the rechecked
garments were found to be above the maximum permissible limits for clothing
following re-use in the field,

Installation of an electric fish barrier in the culvert under
White Wing road at White Oak Dam was completed this quarter. The barrier,
which was installed to prevent the migration of fish to and from White Oak
Lake, has been demonstrated to be effective for this purpose.

Part B, Statistical Data

1, Air Activity

-9 Constant Air Monitors
Average Long Lived Activity

Wkly Av. to

Station Date,lgonc.g: Dev, from
Number Location x 1072 pc/ee Last Year
HP-1 N 3550 76.63 4103.3%
HP-2 S 3001 79.53 $187.1%
HP=-3 S 1000 12.74 -43.5%
HP-L W 3513 5.80 -51.6%
HP-5 E 2506 101.18 -65.1%
HP-6 SE 3012 20,27 $69.5%
HP-7 W 7001 5.29 =45.6%
HP-8 Rock Quarry 1.91 -83.7%
HP=-9 A-10 Site 6,20 =15, 3%
HP-10 E 2074 33.75 $5.4%
Average 3L, 33
Deviation of this year's average long lived

activity to date from last year's average -26,0%

2. Particulate Studies

a, USPHS Filter

Deviation of Wkly
Weekly Average Av, to Date This
to Date This Yr. . Year from Wkly
Particles/1000 f£t3 Av. Last Year

Number Location

A-1 3026 1.94 =47.1%
A=2 3003 0,10 -85.7%
A-3 1000 0.31 -55.7%
A=l 7001 0.05 «83.3%
Average 0,60

Deviation of this year's weekly average to
date from weekly average last year : =55.2%
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i . b, CAM Filters .
. S Deviation of Wkly
' Weekly Average Av, to Date This
to Date This Ir. _ Year from Wkly

Number Location Particles/1000 ft> Av, Last Year
HP-1 N 3550 2:19 43.8%
HP-2 S 3001 0.75 -60.7%
HP-3 S 1000 0,52 -7h. L%
HP-) W 3513 0.37 -82.6%
HP-5 E 2506 7.52 457.7%
HP-6 SE 3012 1,15 -29.L4%
HP-7 W 7001 0.2h -83.4%
HP=-8 Rock Quarry 0.20 -89.1%
HP-9 A-10 Site 0.32 , -79.1%
HP-10 E 2074 1.17 =42,9%
Average 1.hh

Deviation of this year's weekly average to
date from weekly average last year -32.7%

3. Meteorological Data

a., Rainfall
. Total this year 20.45 inches
Normally yearly rainfall 52.0L inches
Deviation from normal
seasonal rainfall f-SO.é%

L. Liquid Waste Disposal
a. Curies Discharged

Settling Basin White Oak Lake

Beta Beta
Weekly Av. for 1954 3.7h 10,26
Deviation from 1953
weekly average =3065% 475.7%
b, Submersion Data
Settling Basin White Oak Lake
Beta Gamma Total Beta Gamma Total

nrep/hr mr/hr mr(ep)/hr mrep/hr mr/hr mr{ep)/hr

Weekly Ave.
for 1954 0.305 0.242 06547 0,018 0,014 0,033

Deviation from

1953 weekly
. average -13.L4% =L45.3% =31.1% -45.5% =LL.0%Z =L3.1%




Plutonium Discharged

Settling Basin

Page 6

White QOak Leke

Conc. x 10-9 Total mg Conc. x 10=? Total mg
ng/ce Plutonium pg/cc Plutonium
d H
Weekly Av.
for 1954 8L47.6 10,896 29.5 L6.961
Deviation from
1953 weekly
average "650 7% "7107% ‘7801% “79.9%

Probable Average Concentration in Clinch River Below White Oak

Creelk#

Weekly average for 1954
Deviation from 1953
weekly average

1.95 x 10'7’Pc/cc
$72.6%

#Calculated using as a dilution factor the ratio of White Oak

Lake discharge to the flow of Clinch River
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SECTION II, ASSAYS~-INSTRUMENTS

Part A, Salient and NonaRoutine-Items

A scintillation counter has been installed in the counting room
for checking the chests and thyroid of employees exposed to airborne
activity, Preliminary tests and calibrations have been completed and the
instrument is now available for routine analysis.

Two additional "off-area" sampling stations were installed this
quarter., One is located at Berea College in Kentucky and the other at the
University of Tennessee.

The counting room staff was reduced by 25% during this quarter
with the result that the number of samples accepted for processing was re-
duced. The average number of samples processed for this quarter was 17%
below the average for 1953,

Bureau of Standards data indicates that the Eastman 5302 film
may be adaptable as a high range disaster film. A limited quantity of this
type film has been given preliminary tests. The complete testing program
should be completed before July 1, 1954 at which time results will be

published,

Preliminary tests by the Radiation Dose Section of the Health
Physics Division indicate that the duPont 555 film has a more useful range
than either the 502 or 510 film, These tests were verified by additional
exposures by the Calibrations Unit. In the most used range (0 to 300 mr)
the 555 emulsion is blackened by a factor of approximately 3 to 1 over the
502 emulsion., It is indicated that the film has a useful range up to
300 r using the present processing techniques,

A simplified Hand and Foot Counter has been completed and is
undergoing field tests. The basic instrument for this counter is a squid
which was used with only a moderate amount of alteration.
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‘ Part B, Statistical Data
1. Assays and Measurements Unit
a., Counting Services This Quarter
- Average
Calculations No. Counts Total
Required Performed  Units/Count Units

Type of Sample or Points Per Week (unit = Per Week
and Requestor Plotted Alpha Beta 2/3 min,)  for 195k
Smears 2080 2066 1 Liké
Air Samples 1Lk 197 188 3 1587
Waste Disposal 75 L 300
ERDL 1k L 56
Public Health 1Lk L 576
Area Monitoring 27 L 108
Decay and Absorp- 227 2 L5k
tion Curves 32l L 1296
Off-Area Monitoring 15 L 60
Average number of units per week 8583
Deviation of the weekly average this quarter from

weekly average of 1953 -17%

. Total units. handled to date this year 111566

Deviation of weekly average to date this year

from weekly average of 1953 -17%

b. Chemical Analysis Av. No. per Wk.

Pu 12.6
i} 11.0
Sr, Y, Pb, Gross 4 and 8 9.9
FP 17.4
Off-Area Rain Water and Fall Out 29,5
Pu from Settling Basin and Lake 3.7
Monthly Composites 2.3
Average number of samples per week 86.4
Deviation of the weekly average this quarter

from weekly average of 1953 $8.L%
Total samples handled to date this year 1123

Deviation of weekly average to date this year
from weekly average of 1953 48.4%




2.

3.

Calibration Unit

de

b.

Film Routine
Average number of films calibrated per week

Deviation of the weekly average this quarter
from the weekly average of 1953

Total films calibrated

Deviation of 195l weekly average from weekly
average of 1953

Instrument Routine
Average number of instruments calibrated per week

Deviation of the weekly average this quarter from
the weekly average of 1953

Total instruments calibrated

Deviation of 195l weekly average from weekly
average of 1953

Source Inventory

2.
b
C.
d.

Radium

Po-Be

Cesium
Uranium discs

Portable Instruments Repaired

2.

b.

Co

d.

Average number of instruments repaired per week

Deviation of the weekly average this quarter from

weekly average of 1953
Total instruments repaired during 195h

Deviation of 195l weekly average to date this
year from weekly average of 1953

Page 9

360

-3L%
4680

-3L%

117

L7

$15%
611

$15%
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‘:‘ 5. Operation of Fixed and Semi-Portable Instruments#
" 1 2 3 L 5 6

a. Constant Air Monitors 3500 11L3 2357 59  67% 1.7%
b. Monitrons 3520 723 2797 25 79% 0.7%
c. Hand and Foot Ctrs, 70 1y %61 18 79% 2.5%
d. A.C.Poppies (Alpha &

Beta-Gamma) 1150 268 882 L 77% 0.3%
e. Scalers (including

alpha counters) 1815 670 1145 60  63% 3.3%
f. érecipitrons 325 51 274 0 8u% 0.0%
g. Friskers o 112 298 32 73% 7.8%
h. Filtrons _ 370 0 370 0 100% 0.0%

#Explanation for Column Headingse

1. Total number of "Instrument Days" where an "Instrument Day*
is defined as the number of instruments times the number of
' work days in the quarter,

2. Number of "Instrument Days®* for which operational reports
were received,

3. Number of "Instrument Days" for which operational reports
were not received,

L. “Instrument Days" instrument reported out of service.
5. Per cent of "Instrument Days" not reported.

6. Per cent of "Instrument Days" instrument reported out of
service,

6. Instrument Adjustment Unit

a., Projects completed during this quarter

Construction of hand and foot counter.
Constructed two oscillators.
Constructed Q pulser,

Constructed HV adjustment boxes.
Repaired traffic counter,

Repaired oscillograph,




Page 11

SECTION ITI. PERSONNEL MONITORING

Part A. Salient and Non-Routine Items

A revision in the Personnel Monitoring reporting system has been
introduced to reflect an MPE of 0.5 rep/wk/l3 wks when 0,2 rgpor more, of
the radiation consists of "soft" components., Soft components of radiation
are considered to be radiation which will not penetrate an average depth of
5 centimeters in soft tissue.

All Laboratory employees are now being monitored with NTA films
for neutron exposure., A spot check of films worn by employees whose badges
previously were not serviced with the NTA film gave no indication of neutron
exposures,

De-emphasis in the use of pocket meters by employees who are
not normally exposed to radiation above normal background levels resulted in
a reduction by LO% of meters used per week this quarter as compared to the
weekly average of 1953,

A reduction of 29% of films processed per week this quarter
compared to the weekly average of 1953 was effected by the discontinuance
of off-area film monitoring service, '

Investigations reveal that there were nine cases where monitoring
films, being worn off plant, were exposed to therapeutic X rays.,

A 20% reduction in the monitoring staff was effected this period,

One Personnel Monitoring Supervisor was transferred to the
Radiation Survey Section, One member of the Radiation Survey Section com=-
pleted three months of training in Personnel Monitoring.

A model of a monitoring film coding machine was completed and
tested. A work order for two modified production units has been issued,

Buring the period, personnel exposures continued at normal rates.
Fige 3 is a breakdown by Laboratory Divisions showing the number of signi-
ficant exposures where a significant exposure is defined as being equal to
~ or greater than one-half of the weekly MPE, In addition to the number of
significant exposures, Fig., 3 reflects the number of cases where the weekly
MPE and the quarterly MPE is exceeded. In general, the greatest number of
exposures, as determined by this method, were sustained by the Operations
and E&M Divisions, The number of exposures sustained by the B&M Division
for the period resulted from numerous rebuilding programs now underway,

Fig, L is a breakdown by Laboratory Divisions showing the number
of overage weeks and the number of persons involved., An overage week" -is
a term used to reflect the amount of time that an individual must abstain
from exposure to radiation in order that his average exposure will not exceed
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the established MPE. Fig, L is significant in that it reflects the extent
to which a Division, 'as such, must plan the work assigmnments for those
individuals who sustain radiation exposures,

Figures 3 and L reflect exposure trends within groups and more
or less deal with average conditions. Of greater interest is the individual
employee and his experience with radiation exposure. Fig. 5 is a plot
showing the exposure total of the ten employees who sustained the highest
exposures during the quarter,
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Fige 5

In only one case did an individual exceed the permissible dose
for 13 weeks, The magnitude of this exposure was not considered serious
from a health point of view but did require a reassignment of job duties
which will cover a period of approximately nine months. In passing, it
should be stated that with the exception of this one case, all over-
exposures were relatively minor in their nature with the result that only a
simple adjustment  in the assignment of jobs was indicated.
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‘ Part B, Statistical Data

1. Personnel Meters

a, Distribution and Performance of Pocket Meters

Deviation of

Weekly Av. This Year!'s

to Date Av, from 1953

This Year Weekly Average
Meters distributed 5169 -56.4%
Readable meters 5165 -56.4%
Non-readable meters 3.54 -65.6%
Non-readable pairs .23 $1050.0%
Off-scale readings 14,0 -65.9%
Off-scale pairs 1.85 ' -22.3%

b, Distribution. and Processing Data of Film Meters

West Portal - 1746 -11,9%
East Portal 986 4+7.9%
Visitors 39 +$10.8%
Ring films, packets, etc, 26 ~80.5%
Routine neutron films - 197 -10.5%
Special neutron films 7 -65,0%
' Calibrations 181 -11.7%
Correspondents 661 -68,5%
' Special X-ray films 26 -13.3%
Total films handled L220 «29,1%

C. Film Meter Data Loss

Badge meters not serviced 33 $31.0%
Films lost : 0 -100.0%
Films damaged 0 -100.0%
Total 33 $29.9%

2. Investigations Initiated
a, From Pocket Meter Records

Significant total of

300 mr(ep) or more .39 -67.2%
Off-scale pairs 1.91 -20.4%
Non-readable pairs .08 $300,0%
Total 2.3 -34.1%




Page 16
‘ . o Weekly Av.
to date
b. From Film Meter Records this year

Weekly PTR of 1000 mrep or
more, or shield of 600 mr

or more 2.15
Questionable PIR of 1000 mrep

or more 92
Lost or damaged films 0
Average >100% of MPE/wk 2,71
Total 5.38

Investigated Confirmed

to Date to Date
c. Investigation Results This Year This Year

Pocket meters 27 12
Film meters 70 Lo
Total 97 52
Paired off-scale pocket meters inves{:igated to

date this year 21

‘ Legitimate mumber of off-scale pocket meter pairs
to date 9

Statistical probability of spurious (paired
off-scale) pocket meter readings to date
this year 0.24

Weekly Av. Dev, of This Yrs
~ to Date Wkly Av, from
d. Laundry Decontamination Measurements This Year 1953 Wkly Av.

Garments 3657 -96,0%
Prs. of Shoes

for replacement . 7 -61.1%
Special items 991 45.0%
Total L655 =2, L%
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SECTION IV. RADIATION SURVEY

14

Part A, Salient and Non-Routine Items

Health Physics personnel answered 13 fire alarms during this
period. No radiation or contamination problems were encountered.

Reactors, Accelerators, and Related Physics Surveyss

Three incidents involving air activity and two incidents con-
cerning liquid spills occurred in the 7500 Area.

The incidents concerning air activity were the result of the
escape of Xenon and Krypton gases. There was no building or equipment con-
tamination and the radiation exposure to personnel was held to a minimum,

The liquid spills involving fissionable material occurred on
March 11th and 18th. The material and equipment contamination that re-
sulted from the spills was cleaned up with very little exposure to per-
sonnel,

General Research, Chemistry, and Operations Surveys

Four incidents concerning the accidental release of radicactive
materials occurred in the areas listed above, The incidents involved liquid
Spills and are described in Reports RS-101-54, RS-10L-5lL, RS-105-5l, and
RS=-110-5L.

Corrective measures have been taken to prevent recurrence of
an incident involving the contamination of a trailer truck used for ship=~
ping irradiated uranijum slugs from BNL to OBNL, The incident was covered
in a report dated February 16, 1954, subject:s M"Contamination of Brookhaven
National Laboratory Trailer.*

A large, empty, ORNL isotope carrier was overturned at the
Railway Express Office in Oak Ridge on January 19, 1954. A4 small amount
of liquid escaping from the carrier was checked and found to be free of
radicactive contamination. The incident was described in a report dated
February 3, 195L, subjects "Liquid Spill at Oak Ridge Railway Express

Office,"
}5\(L¥¥3£?__’

C. Hart, Chief
Applied Health Physics
Data Compiled By: A. D, Warden, et al
D. M. Davis
Jo Co Ledbetter
H. H. Abee

JCH:cs
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SECTION I. AREA MONITORING

Part A, Salient and Non-Routine Items

The highest weekly average activity for the Laboratory Area was
2.4 x 1077 pe/ce and occurred during the week ending May 3rd. The highest
average activity for a single air monitor was 2 x 10~ }xc/ cc and was recorded
on Constant Air Monitor #2 just south and east of Bldg, 300l. The average
air activity for the quarter for all ten air monitors was 1.9 x 107 0 ne/ce
which is 53.2 times greater than last quarter and 39,1 times greater than
the average for last year, This high average was primarily the result of a
single incident of high air activity which occurred on April 29th involving
a release of activity from a chemical process in Bldg. 3026-D, The activity
was confined to a relatively small area of the plant,

As shown in Fig. 1, the average particle count for the ten
constant air monitors was found to be .99 particles per 1000 £t3 of air
sampled. This is 31.2% lower than the average for the first quarter of
195 and 53.7% below the 1953 average. The highest average particle count
occurred duging the week ending May 3rd with an average of 3,04 particles
per 1000 ft°. It should be noted that there was a data loss of 3.5 days
on two constant air monitors for this week resulting from high air con-
tamination as indicated above, An analysis of air samples taken during
this time indicated that the activity was almost 100% iodine., Consequently,
it is not likely that the unavailable data would have raised the average
appreciably,

Fig, 2 shows that the MPC of 10°7 pe/ce was exceeded 65% of
the time. The maximum calculated concentration occurred during the week
ending May 22nd, with a value of 9.36 x 10~/ pc/cc, Although the total
amount of radiocactive materials leaving White Oak Lake for the quarter was
21% less than last quarter, the water flow in the Clinch River was at a
relatively low level resulting in low dilution factors. The average weekly
calculated concentration for the quarter was 2.45 x 10=7 pc/cc, which is
27% higher than the average for last quarter and 169% higher than the
average concentration for 1953,

All clothing scheduled for commercial laundries during the
quarter was given a beta-gamma check. Alpha checks were made on only
those garments not previously checked for alpha, Some 26,966 garments R
of which 23,997 were "X" garments =-- an "X" garment is one that was found
to be below MPL on its initial check, was marked with an indelible X, and
after laundering has been re-used in the field -- were monitored, Fig. 3
is a plot of the per cent of the garments checked that were found to be
contaminated above MPL., Of the total garments checked during the quarter,
5.6% were found to be contaminated above MPL, and 5.2% of the "XM garments
checked were found to be contaminated,

Area background measurements were made and results reported
each month. The average monthly background for the quarter on the Labora-
tory Site was 12.2% greater than the monthly average for 1953,
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AIR PARTICUIATE ACTIVITY
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CONTAMINATION CHECK CF GARMENTS GOING TO COMMERCIAL LAUNTRIES
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An area of apparent éeepage from Lagoon #2 was discovered,
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The

area drained into a small creek which subsequently fed into White Oak Lake.
Analysis of the liquid indicated the radiocactive content to be primarily

Ruthenium,
Part B,

1.

20

Statistical Data

Air Activity

ae

Constant Air Monitors

Average Long Lived Activity

Wkly Av., to Deviation

Date This Year, from 1953
Station Conc. x 10=13 Weekly
Number Location nc/ce Average
HP-1 N 3550 56,68 $63.3%
HP-2 S 3001 7865.40 +28294.9%
HP-3 § 1000 14,02 -37.8%
HP-L W 3513 7.L49 =37, 5%
HP-5 E 2506 117.25 =59.6%
HP=6 SE 3012 1372.51 +11375.9%
HP-7 W 7001 8.27 =15.0%
HP-8 Rock Quarry 2,40 =79.6%
HP-9 A-10 Site 7427 -35.8%
HP=-10 E 2074 2L.91 =22,2%
Average all stations 947,62
Deviation of this year's average long lived

activity to date from last year's average $+1942.3%

Particulate Studies

do

USPHS Filters

Weekly Average
to Bate This Yr,
Particles per

Deviation of Wkly
Av. to Date This
Year from Wkly

Number Location 1000 £t3 Av. Last Year
A-1 3026 1,51 -58.9%
A"2 3003 0018 =7h 03%
A-3 1000 0.31 =55, 7%
Al 7001 0,08 =73.3%
Average all stations 0.52
Deviation of this year®s weekly average to

date from weekly average last year =62.2%
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b, CAM Filters

‘ Weekly Average Deviation of Wkly
to Date This Yr. Av, to Date This

' Particles per Year from Wkly
Number Location 1000 ft3 Av, Last Year

- HP-1 N 3550 1.85 ~12.3%
HP-2 S 3001 1.82 =l .8%
HP-3 S 10600 0,56 =72.L%
HP-}4 W 3513 0,31 -85, 4%
HP-5 E 2506 5.02 _ +5.2%
HP=6 SE 3012 0,87 ~16.6%
HP-7 W 7001 0.26 -82,1%
HP-8 Rock Quarry 0.25 =86.3%
HP-9 A<10 Site 0.38 =75.2%
HP-10 E 2075 0.84 =59.0%
Average 1.22

Deviation of this year's weekly average to
date from weekly average last year =}43.0%

3. Meteorological Data

a, Rainfall
. Total this year 29,67 inches
Normal yearly rainfall 52.0L inches
3 Deviation from normal seasonal
| rainfall $22,0%

Lhe ZLiquid Waste Disposal
a. QLuries Discharged

Settling Basin White Oak Lake

Beta Beta
Weekly Av, to date
this year 3.8 9.16
Deviation from 1953
weekly average =28,6% $56.8%
b. Submersion Data
Settling Basin White Oak Lake
E Beta Gamma Total Beta Gamma Total

mrep/hr mr/hr mr(ep)/nr mrep/hr mr/hr nr(ep)/hr

Weekly Av. to

Date This Yr. 0.335 0,272 0,607 0,033 0,02k 0,057
‘ Dev, from 1953
Wkly average ")-I-08% ’380 5% “2306% Ooo% “hoO% “"107%
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d.
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Plutonium Discharged
Settling Basin White Oak Lake

Conc. x 1077 Total mg Conce x 10™7 Total mg
ng/cc Plutonium pg/ce Plutonium

Weekly Av, to

date this year 806.7 10.426 30,0 27,029
Deviation from

1953 weekly

average -67.3% =73.0% =17.7% $3.5%

Probable Average Concentration in Clinch River Below White Oak
Creek#

Weekly average to date

this year 2,20 x 1077 uc/ce
Deviation from 1953
weekly average +142%

#Calculated using as a dilution factor the ratio of White Oak
Lake discharge to the flow of Clinch River,
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SECTION II. ASSAYS-INSTRUMENTS

Part A, Salient and Non-Routine Items

A preliminary report describing a method of determining, by
urinalysis, internal radiation exposures immediately following inhalation
of airborne radioactivity has been submitted.

Studies relative to the application of the copper and cadmium
filters, as used in the film badge, for determining neutron exposures are
in progress., This study is with the cooperation of the Radiation Survey Section.

Further work on the Taplin dosimeter is dependent on receipt of
a fresh supply of dosimeters,

A high frequency radio transmitter and receiver with associated
components for relaying information from remote radiation monitoring
devices have been constructed and bench tested. Operation is satisfactory.

Designing and testing of proposed minor glterations to the
physical structure and filter system of the present film badge meter are
in progress., Pilot models have been fabricated and are undergoing tests.

Tests have been performed with duPont type 555 and Eastman
type 5302 films, The results indicate that these films may be practical
in persomnel monitoring,

Methods have been devised and calibration set-ups modified
with a view toward increasing the accuracy and efficiency in interpreting
film exposures,

Effective July 1lst a new group, Environs, was formed within
the Assays-Instruments Section., This group will be under the supervision
of T, J. Burnett, Other members of this group are J. M, Davis, W, D,
Cottrell, and A. C. Butler,
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. Part B, Statistical Data

1, Assays and Measurements Unit

a, Counting Services This Quarter

. Average
Calculations ©No, Counts Total
Required Performed Units/Count Units
Type of Sample or Points Per Week (unit = Per Week
and Requestor Plotted Alpha Beta 2/3 min.) for 1954
Smears 2547 2421 1 4,968
Air Samples 21L © 317 196 3 2181
‘Waste Disposal 58 L 222
ERDL 30 L 120
Chemical Research 139 h 557
Area Monitoring 17 L 68
Decay and Absorp- 135 2 270
tion Curves 238 l 950
Off-Area Monitoring 18 L 72
Average number of units per week 91,08
Deviation of the weekly average this quarter from
weekly average of 1953 =21.6%
‘ Total units handled to date this year 233870
," Deviation of weekly average to date this year
from weekly average of 1953 -8.3%
b, Chemical Analysis Average Number
Per Week
Pu ' 15.2
u. v 13.3
Sr, Y, Pb, Gross 2 and & 12,5
FP 19.5
Off-Area Rain Water and Fall Out L9.0
Pu from Settling Basin and Lake 3.7
Monthly Composites 2.3
Average number of samples per week 115.4
Deviation of the weekly average this quarter
from weekly average of 1953 $+64.9%
' Total samples handled to date this year 2623
* Deviation of weekly average to date this year
from weekly average of 1953 Fhl1%




2,

3o

ho

Calibration Unit

a, Film Routine
Average number of films calibrated per week

Deviation of the weekly average this quarter
from the weekly average of 1953

Total films calibrated

Deviation of 195} weekly average from weekly
average of 1953

b, Instrument Routine
Average mumber of instruments cal ibrated per week

Deviation of the weekly average this quarter from
the weekly average of 1953

Total instruments calibrated

Deviation of 1954 weekly average from weekly
average of 1953

Source Inventory

a, Radium

b, Po=Be

ce Cesium

d., Uranium discs

Portable Instruments Repaired

a, Average number of instruments repaired per week

b, Deviation of the weekly average this quarter from
weekly average of 1953

c. Total instruments repaired during 1954

d. Deviation of 195k weekly average to date this
year from weekly average of 1953

Page 10

291

=L6%
3784

-39%

107

-12%
1393

“’7 ° h%
- On Hand
1

68

0%
1146

+7%
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S. Operation of Fixed and Semi-Portable Instruments#

‘ 1 2 3 b 5 6

a. Constant Air Monitors 3860 2046 181k 217 L7% 5.,6%

- b, Monitrons 4195 2529 1666 170 Lo% Lol%
' c. Hand and Foot Ctrs. 720 293 Lot 25 59% 3.5%

d. A.C.Poppies (Alpha &

Beta=-Gamma) 1255 L43 812 23 65% 1.8%
e. Scalers (including

alpha counters) 1830 938 892 Sk 19% 2.9%
f, Precipitrons 535 273 262 1 Lo 0.2%
g. Friskers , 515 21 274 63 53%  12.2%
h. Filtrons 475 112 363 0 75% 0.0%
i, Disc Air Samplers 390 168 222 0 57% 0.0%

#Explanation for Column Headingss

is defined as the number of instruments times the number of

‘ 1. Total number of ®"Instrument Days® where an "Instrument Day®
work days in the quarter,

2, Number of “Instrument Days" for which operational reports
were received,

3. Number of "Instrument Days" for which operational reports
were not received,

Lo #Instrument Days" instrument reported out of service,

5. Per cent of "Instrument Days" not reported.

6. Per cent of "Instrument Days" instrument reported out of
service,
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SECTION III, PERSONNEL MONITORING

Part A. Salient and Non-Routine Iiems

Monitoring of ORNL employees at the Y-12 area was assumed in
June 1954, One technician was transferred from the Y-12 Health Physics
Section to the X=10 Personnel Monitoring Section.to assist in handling
added work load,

Data from IBM for 1953 was reported on June 29, 1954.

Nine cases of significant exposures were identified as diagnos=
tic X rays,

One General Electric employee spent two weeks observing neutron
dosimetry techniques, '

Personnel exposures did not differ significantly from last
quarter, Fig., 4 is a breakdown by Laboratory Divisions showing the number
of significant exposures and the number of cases where the weekly MPE and
the quarterly MPE is exceeded. The greatest number of exposures were sus=
tained by the Operations Division.

Fig, 5 is a breakdown by Laboratory Divisions showing the number
of overage weeks and the number of persons involved, :

Fig. 6 is a plot showing the exposure total of the ten em-
ployees who sustained the highest exposures during the quarter., In three
cases individuals exceeded the permissible dose for 13 weeks, However,
since the highest exposure exceeded the permissible dose for 13 weeks by
only 13%, the magnitude of the exposures was not considered serious from
a health point of view.
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Part B, Statistical Data

1, Personnel Meters

=2

b.

Co

Page 16

Distribution and Performance of Pocket Meters

Meters distributed

Readable meters

Non-readable meters
Non-readable pairs

Off-scale readings

Off-scale pairs

Weekly Av,
to Date
This Year

1869
L4867
3°8h
15
17
1.88

Deviation of
This Year's
Av, fram 1953
Weekly Average

-58.9%
=58.9%
-61. L%
$650,0%
"’580 5%
~21,0%

Distribution and Processing Data of Film Meters

West Portal

East Portal

Visitors

Ring films, packets, etc.
Routine neutron films
Special neutron films
Calibrations
Correspondents

Special X-ray films

Total films handled

Film Meter Data Loss

Badge meters not serviced
Films lost

Films damaged

Total

2, Investigations Initiated

ao

From Pocket Metef Records

Significant total of
300 mr{ep) or more
Off-scale pairs
Non-readable pairs
Total

1680
981
128

26
191
103
171
L3k

21

4060

019
1.88
003
2,11

='1502%
$7.3%
$21.6%
-80,5%
“‘13 02%
+115,0%
‘1606%
“790 3%
-30,0%
-31.8%

454.8%
=100,0%
=100,0%

+53.5%

~8L.0%
-21.7%
$50,0%
=11.6%
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Weekly Av.
. to Date
b, From Film Meter Records This Year
< . Weekly PTR of 1000 mrep or
more, or shield of 600 mr
= or more 2.65
Questionable PTR of 1000
mrep or more <73
Lost of damaged films .03
Average > 100% of MPE/wk 2.80
Total 7.00
Investigated Confirmed
to Date to Date
¢, Investigation Results This Year This Year
Pocket meters 50 23
Film meters 192 ol
Total 2h2 117
Paired off-scale pocket meters investigated to
date this year L3
Legitimate number of off-scale pocket meter pairs
to date . 20
’ Statistical probability of spurious (paired
’ . off=-scale) pocket meter readings to date
4 this year 0.78
Dev, of This
Weekly Ave Year's Weekly
to Date Av, fram 1953
d. Laundry Decontamination Measurements This Year Weekly Average
Garments 3644 -le3%
Prs. of Shoes for
Replacement 6.80 -62,2%
Special Ttems 1012 +7.2%
Total L663 =2.3%
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SECTION IV. RADIATION SURVEY

‘ Part A, Salient and Non-Routine Items

On April 1, the responsibility for Health Physics coverage for
ORNL functions at the Y-12 installation was transferred to the ORNL Health
> Physics Division.

Health Physics personnel answered 15 fire alarms during this
quarter. No radiation or contamination problems were encountered.

Reactors, Accelerators, and Related Physics Surveyss

Te major portion of dismantling the HRE was accomplished
during this period., Despite the necessity of working in high fields of
radiation during dismantling work, only one slight overexposure was
accumulated,

On April 21st, a liquid spill involving mixed fission products
occurred in Bldg., 3025, Contamination of hallways and change rooms
necessitated extensive decontamination proceedings. Details concerning
this incident are included in a report dated April 26th, subjects
"Contamination in Bldg. 3025.%

In a cooperative project the Section worked with representa=
tives from the University of California in exposing chemical dosimeters
to neutrons. The dosage range covered varied from approximately one
’ hundred to thirty-two hundred rep. Fast neutron exposures were made with
the eighty-six inch cyclotron in the Y-12 area, Thermal neutron exposures
N were made in the vertical animal tunnel in the graphite reactor. The
results are being tabulated by G,V, Taplin and his associates, of the U, of Calif.

General Research, Chemistry, and Operations Surveyss

Decontamination of the area and tuildings surrounding Bldg.
3026-D following the April 29th incident covered a period of several weeks.
Details are covered in a report dated May 17, 1954, subjects "Incident
in Bldg. 3026-B.%

Results of air and surface contamination samples taken in
Bldg. 3505 since the advent of certain projects started in early March
indicate that levels of airborne and surface contamination have s on
occasions, exceeded the maximum permissible allowable limit. Details
concerning results of the sampling program are contained in tw reports
by C. L. Selander.

On May 26th, certain sections of the floors in Bldg, 3019
became contaminated, An account of the incident is recorded in a report
dated May 27th, subject: "Unusual Incident, Room 211 and Room 502,

« Bldg. 3019."%
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On April 8th, approximately 200 square feet of street surface
near the %gt entrance to Bldg. L4505 became contaminated with solution con-
taining U™, The incident is covered in a report dated April 20th,
subjects "Waste Tank Truck Leak Incident,"

Air and surface contamination checks in Bldg. 393 during the
pellet making operation indicate that the levels of contamination frequently
exceeded the maximum permissible level, A study of the conditions is
recorded in a report dated June 24th, subject: "Uranium Contamination of
Bldg, 3503.%

Y¥-12 Gr oup-

On May 26th, a mechanical failure in one of the experimental
set-ups in Bldg. 9213 produced a major radiation hazard. A detailed account
of the Health Physies functions during and after the incident is covered
in a report by R, O, Wollan, dated June 22, 195), subject: "Radiation
Excursion in Bldg, 9213,"

% RSV o
Js Co Hart, Chief
Applied Health Physics

Data Compiled bys A4, D, Warden, et al
D. M. Davis
J, Co Ledbetter
He H, Abee

JCH:es
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. SECTION I« AREA MONITORING .

Part A. Salient and Non-Routine Items

Based on an average of the ten constant air monitors, air
activity showed a notable decrease from that of last quarter. The
weekly average value for this quarter was 7.8 x 10-13 p.c/cc which is
99.6% less than last quarter and 83.2% less than the weekly average for
last year. (The higher value for last quarter was determined 4o be the
result of a spill in Buildin§ 3026-D.) The highest average activity for
a single week was 12.9 x 10~ ,3 p.c/cc and occurred during the week ending
July 6. The highest average activity recorded on a single air monitor
was 51.8 x 10-13 uc/cc. This also occurred during the week ending

July 6.

: The average radioactive particle count for the ten constant
alr monitors continued at a low level. A rumning plot, Fig. 1, p.2,
shows the average for the quarter as 0.7 particles per 1000 f£t3 of air
sampled. This average is 29.3% lower than the average for last quarter
and 67.3% below the 1953 weekly average. Constant Air Monmitor No. 1,

' Just north of Building 3550, showed the highest particle count for a
given week with an average of 14.77 particles per 1000 ft3 of air
sampled. The highest weekly average for all ten constant air monitors
was 2.8% particles per 1000 £t3 of air. Both instances occurred during
the week ending September 7 and may be attributed to & process going on
in Building 3550 (Memo to J. C. Hart from G. R. Patteéerson, dated

‘ September 9, 1954).

Ares Monitoring and General Surveys personnel did special
air sampling during the week ending July 26 at W~9 tank in the tank
farm. The purpose of this sampling was to test the efficiency of a
fiber glass filter placed in the tank vent. Results indicated that
the filter was effective in reducing the alr contamination from W-9
vent by at least a factor of 100.

Liquid waste discharges from White Oak Lake were at a
relatively low level for most of the quarter, with the average weekly
curies discharge being 41.7% below that of last quarter. Fig. 2, p. 3,
shows that the calculated probasble average concentration in the Clinch River
exceeded the MPC value of 10-7 pc/cc only 25% of the time. This is a
decided improvement over the value of 65% reported last quarter. The
meximm calculated value was 1.68 x 10-7 uc/cc snd occurred during the
week ending August 1k, The average weekly calculated concentration for
the quarter was 0.81 x 10-7 pe/ec which is 66.9% less than that for the
last quarter and 28.3% less than the average concentration for 1953.

Monitoring of clothing going to commercial laundries con-
tinued during the quarter. A total of 31,249 garments were checked.
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Fig. 3, Pe 5, is a plot of the percent of the garments checked each week
that were found t0 be contaminated above MPL. It 1s noteworthy that the
trend in garment contamination for the quarter is in a downward direction.
Of the total checked for the entire quarter, 5.1% were found to be
contaminated as compared to 5.6% for last quarter.

Results on area background measurements were reported each
month with the average monthly background for the quarter on the
Laboratory site being 39% greater than that for 1953.

Part B. Statistical Data

1. Air Activity
a. Constant Air Momitors

Average Iong Lived Activity

Wkly. Av. to Deviation

Date This Year, from 1953
Station Conc. x 1013 Weekly
Number Location pc/cc Average
HP-1 N 3550 ho.3h4 +22.0%
HP-2 S 3001 6169.25 +22171.7%
HP-3 S 1000 11.60 -48.5%
HP-k W 3513 6.14 -48.8%
HP-5 E 2506 84,63 -70.9%
HP-6 SE 3012 916.42 +7562.4%
HP-7 W 7001 7.68 -21.1%
HP-8 Rock Quarry 3.23 {72.5%
HP-9 A-10 Site 5.99 -47.1%
HP-10 S 2007 18.36 -42.7%
Average T26.56

Deviation of this year's average long lived
activity to date from last year's average +1465.9%




Figure 3

CONTAMINATION CHECK OF GARMENTS

GOING TO COMMERCIAL LAUNDRIES
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2. Particulate Studies

a. USPHS Filter
Weekly Average Deviation of Weekly

To Date This Year Ave., to Date This

Particles per Year from Weekly

Number Location 1000 £43 Ave. Last Year (%)

A-1 3026 1.41 B -61.6

A-2 3003 0.15 -78.6

A-3 1000 0.28 -60.0

A-L 7001 0.06 -80.0

A"S 3550 h080 "3602
Average 1.3k

Deviation of thils year's weekly average to
date from weekly average last year v -48.1%

b. CAM Filters.
Weekly Average Deviation of Weekly

To Date This Year Ave. to Date This

‘ _ Particles per Year from Weekly
Number Location 1000 £t3 Ave. last Year (%)

HP-1 N 3550 1.69 -19.9
HP-2 8 3001 1.38 -27.7
HP-3 8 1000 0.46 -T7.3
HP-4 W 3513 0.58 -72.8
HP-5 E 2506 3.84 -19.5

" HP-6 SE 3012 0.70 -57.1
HP-7 W 7001 0.22 -84.8
HP-8 Rock Quarry 0.20 -89.1
HP-Q A-10 Site 0.33 -78.4
HP-10 S 2007 0.67 -67.3

Average 1.01

Deviation of this year's weekly average to
date from weekly average last year -52.8%




3. Meteorologica}!. Data

G,

Rainfall
Total this year 36.4% inches
Normal yearly rainfall 52.04 inches

Deviation from normal seasonsl rainfall +3.7%

4., ILiquid Waste Disposal

a.

b.

Curies Discharged
Settling Basin White Oak Lake

Beta Beta
Weekly Ave. to date this |
year 3.84 9.16
Deviation from 1953 weekly _
average -32.,1% +31.3%
Submersion Data
Settling Basin White Oak Lake
Beta Gamma Total Beta Garma Total
mrep/hr mr/hr mr(ep)/hr mrep/hr mr/hr mr(ep)/hr
Weekly ave.
to date this
year 0.380 0.455 0.835 0.036 0.027 0.063

Deviation from

1953 weekly
average +8.0% +2.9% +5.2% +9.1% +8.0% +8.6%

Plutonitﬁn Discharged

Settling Basin White Oak Lake
Cone. x 10-9 Total mg Conc. x 10-Y Total ng
pg/ ce Plutonium ug_/ cc Plutonium
Weekly ave. to
date this year 887.2 12,091 35.8 19,533

Deviation from
1953 weekly

average -64.1% -68.7T% ~73.4% ~25.2%




Probable Average Concentration in Clinch River Below White
Oak Creek using as a dilution factor the ratio of White Oak
Lake discharged to the flow of Clinch River.

Weekly Average to Date
This Year v 1.74 x 10~T pe/ee

Deviation from 1953 Weekly
Average +91.2%




SECTION TI. ASSAYS - INSTRUMENTS

Part A. Salient and Non-Routine Items

: The data collection phase.of the 1954 River Survey was
essentially completed. Gamma-ray intensity measurements were made at
the surface of the bottom sediment as far dowmstream as Chickamsugs Dam.
In addition, samples of the sediment were collected for radloactive
assay. Background measurements were made in Norris Lake.

_ Two flights were made for the Aerial Background Survey
program for the purpose of checking the sensitivity of the instruments
end to determine the relative background radiation levels at various
distances from the Laboratory site. Since clearances had not been
obtained, the flights did not include patterns over the ORNL area.

The renovetion and modificetion of Building 2008 which
will include the Environmental Studies Group is near completion. A
storage room in Building 2052 has been completed and the laboratory
should be ready for occupancy the first part of October.

Several metals are being investigated for use in the
f£ilm badge meter as neutron dose indicators. Tin, with a cross section
of three to six barns, seems to be the best metal tested thus far since
‘i‘b shows a fairly uniform response over the whole neutron spectrum.

P. E. Brown and E. D. Gupton presented papers at the
September meeting of the Cincinnati Radiological Society. Browm
discussed: ‘'Determination of Internal Dose from Inhaled sr?0," and
Gupton discussed, "Method of Determining Exposures to Mixed Radiation."

D. M. Davis attended the regional Radiological Defense
Conference for Region 3 in Atlanta and presented a paper: "Calibration
of Portable Survey Instruments.” :
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. Part B. Statistical Data

1. Assaysy and Measurements Unit

a. Counting Services This Quarter

Calculations No. Coumts Average
Required Performed Units Total
Type of Sample or Points Per Week Per Units/Wk
and Requestor Plotted Alpha. Beta Count* for 1954
Smears 194.6 2081.5 2318.6 1 5300
Air samples 266.k 186.1 3 1862
Sanitary eng. research 20 4 80
Applied radiobiology 9kt 4 765
Area monitoring . 19 L 76
Decay & ebsorption curves 564 138.9 2 556
Environs 36.5 4 146
Average number of units per week 8898
Deviation of the weekly average this quarter from
1953 weekly average , -25.4%
Total units hendled to date this year 345900
. Deviation of weekly average to date this year from
1953 weekly average -26.0%

¥ Unit = 2/3 min.

b. Chemical Analysis
Average Number

Per Week

Pu 18.9
U _ 15.1
Mixed FP 14.8
Strontium and yttrium 3.5
Gross gamma and beta 0.3
Lead (urine, blood and experimental) 2.9
Gross gamma 2.5
K“25 OOT
Average number of samples per week 58.7
Deviation of the weekly average this quarter

from 1953 weekly average -18.0%
Total samples handled to date this year 3386
Deviation of weekly average to date this

year from 1953 weekly aversage +24 .0%
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. . 2. Environs

8. Air Activity Studies

No. of Samples No. Total Samples
Type Sample Per Wk/Station Stations For Quarter
Water 1 4 52
Filter 1 4 52
Gum paper 7 L 364
Total 9 Total 468
3. Calibration Unit
2. Film Routine
Average number of films calibrated per week 286
Deviation of the weekly average this quarter
from 1953 weekly average 4T
Total films calibrated ' 372k

Deviation of 1954 weekly average from 1953
‘ weekly average ~hagp

b. Instrument Routine

Average number of instruments calibrated per week 110
Deviation of the weekly average this quarter from

1953 weekly average -9%
Total instruments calibrated 1434

Deviation of 1954 weekly average from weekly
average of 1953 -7.4%

4. Portable Instruments Repairéd

a., Average number of instruments repaired per week 53
b. Deviation of the weekly average this quarter from

weekly average of 1953 +29%
¢c. Total instruments repaired during 1954 _ 1838

d. Deviation of 1954 weekly average to date this
: year from weekly average of 1953 +15%




5. Operation of Fixed and Semi-Portable Instruments*

b.

Ce

C.

f.
g
h.

i.

1 2 3 L 5 6

Constant Air Monitors 4100 3033 1067 163 266  L.0%
Monitrons 4887 3878 1009 177 21%  3.6%

Hend and Foot Counters 689 465 224 16 33%  2.3%

AC Poppies (Alphe and

' Beta-Gamma) 1457 842 615 50 Lo% 3.4%
Scalers (including :

alpha counters) 1762 1208 554 50 319 2.8
.Precipitrons 866 639 '227 1 266 0.12%
Friskers 67: 482 192 111 28 16.4%
Pi1trons 60 281 - 359 O 566 O
Disc Air 'Samplers 930 613 317 84 344 %

* Explanation for Column Headings:

1.

Total number of "Instrument Days" where an.. "Instrument Day"
is defined as the number of instruments times the number of
work days in the quarter.

Nunber of "Instrument Days" for which operational reports
were received.

Number of "Instrument Days" for which operationsal reports
were not received.

"Instrument Days" instrifietfc repoirted Gult of service.

Percent of "Instrument Days” not reported.

Percent of "Instrument Days" instrument reported out of
service.
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SECTION III. PERSONNEL MONITORING

Part A. Salient snd Non-Routine Items

© 8ix cases of apparent significant exposures were identified .
as diagnostic X-rays.

During a period of three months, the AEC fellowship students
received on-the-job training in Persomnel Monitoring procedures.

IBM data on individual exposures were completed for the first
half of 195h.

A spot check on neutron films worn by persons who do not
regularly work with neutron sources is now in process for the third period.

A major organization chsnge occurred. The work require-~
ments on the 4 to 12 shift, Monday through Friday, were minimized. With
this change, direct supervision for the X, Y, Z shifts became the
responsibility of the ABCD shift supervisors.

Persomnel exposures did not differ significantly from
previous periods. Fig. 4 is a breakdown by Laboratory divisions
showing the number of signiflicant exposures and the number of cases Where
the weekly MPE or ' quarterly MPE is exceeded.

Fig. 5 1s a breakdown by Laboratory divisions showing the
nunber of overage weeks and the number of persons involved. .

Fig. 6 is a plot showing the exposure total of the ten
employees who sustained the highest exposure during the gquarter. Three
persons slightly exceeded the MPE for the period with the result that work
assignments were changed.
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’ Part B. Statistical Data
| 1. Persomnel Meters

a. Distribution and Performance of Pocket Meters

Deviation of

Weekly Ave. This Year's

to Date Ave. from 1953

This Year Weekly Average
Meters distributed 1670 -60.6%
Readsble Meters 4667 -60.6%
Non-readsble meters 4,03 -59.7%
Non-readable palrs . 0.10 +400.0
0ff-scale readings 1T¢ -58.5%
Off-scale pairs S 1.72 27.T%

b. Distribution and Processing Data of Film Meters

West Portal 1781 -12.1%
East Portal 1038 +13.6%
Visitors y52 +28.4%
Ring films, packets, etc. W -64.7%
Routine neutron films 205 ~6.8%
- Special neutron films 140 +600.0%
‘ Calibrations 178 -13.2%
Correspondents 539 “Th.3% ..
Special X-ray films 22 ‘ -26.
Total films handled 4378 -26.4%

¢c. Film Meter Data Loss

Badge meters not serviced 45 +78.6%
Films lost 0 -100.0%
Films dameged 0 -100.0%

2%

Total k5 +TTe

2, Investigations Initiated

8. FromAPocket Meter Records

Significant total of 300 mr(ep)

or more 0.13 -89.1%
Off-scale pairs 1.74 =27 .5%
Non-readsble pairs 0,03 " +50.0%
Total 1.90 L7 4%
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' ‘ ' Weekly Ave.

b. From Film Meter Records to Date
This Year
Weekly PTR of 1000 mrep or more,
or shield of 600 mr or more 3.03
Questionable PTR of 1000 mrep or
more 0.69
Lost or damaged films 0.03
Average 100% of MPE/wk 2.97
Total 6.72
c. Investigation Results Investigated Confirmed
to Date to Date
This Year This Year
Pocket Meters 7L 33
Film Meters 293 235
Total 364 268

Paired off-scale pocket meters investigated to date this year 61

Legitimate number of off-scale pocket meter pairs to date 30
Statistical probability of spurious (paired off-scale)
pocket meter readings to date this year 1.18
d. Laundry Decontamination Measurements Dev. of This
Weekly Ave. Year's Weekly
to Date Ave. from 1953
This Year Weekly Average
Garments 3790 -00.5%
Pairs of shoes for replacement 6 -66.7%
Special Items 1167 +23.6%
Total 4659 -02.3%
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SECTION IV. RADIATION SURVEY

Part A. Salient and Non-Routlne Items

The following activity hazard incident reports and memo-
‘randa describe the radiation hazard incidents which occurred during the

quarter ending September 30, 195k.

1. RS-120-54, No. 208, deseribes an incident of contam-
ination which occurred on the Melton Valley Road on July 6, 195k.

2., RS-122-54%, No. 209, discusses a contamination incident
in Building 3025 on August 13, 1954. The source of contamination
involved work with Hanford irradiated slugs.

' 3., "Spread of Alpha Contamination in Building 4500 and
4501," dated August 30, 195k. The incident occurred on August 30, 195k,

4. "Spill in Hot Storage Area South of Building 3550,"
dated September 22, 1954, The spill occurred on September 2, 1954,

5., A memo from R. L. Clerk to J. C. Hart and A. D. Warden,
dated September 13, 1954, describes an incident which occurred on
September 10, 1954, in Building 2001. The incident involved the
accidental release of approximately 4O mc of polonium into a vacuum
system connected to an experimental set-up.

6. RS-124-54, No.21l, discusses a contamination incident
which occurred on September 18, 1954, in Building 3019. Room 208, the
halls, and a cabinet were contaminated when a radioactive sample was
dropped and broken. :

7. "Fused Salt Explosion in Room A-25, Building 4500,
September 20, 1954," dated September 22, 1954.

Due to excessive radiation and airborne contamination,
operations in the Semi-works in Building 3550 have been discontinued
pending a tho;gugh study and redesign of the facilities.

, On July 2, 1954, a leaking radium source was returned to
the New York Operations office for repair and subsequent recalibration by
the Nationsl Buresu of Standards. The source contained 500 mg of radium.
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. SECTION V. TECHNOLOGICAL STUDIES

During this quarter the effort of the Section was
distributed as follows:

1. Problems of Environs Group (reported
under "Assays - Instruments") Lé%

2. Special and Technical Problems ) 549
The latter effort was principally devoted to the study of:

1. Various hazards as associated with
present and proposed reactors 68%

2. Other technical problems of Health
Physics including: - . 32%

a. Buildup of area background at ORNL
b. Skin dose rates for Ca}"5

ce ORR besm hole flux values

‘ : d. Other problems

The hazard studies on reactors was prepared primsrily for the
Reactor Safeguards Committee as related to the ORR and the ERT. A study
was made also of the hazards apparently associated with the proposed
University of Michigan Reactor.

BN Hed

J. Cs Hart, Chief
Applied Heslth Physies

Date Compiled by: A. D. Warden
D. M. Davis
Jdo Co Ledbetter
To J. Burnett
H. H. Abee
et al

JCH/pr
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SECTION I. AREA MONITORING

Part A. Ssalient and FNon=Routine Iiens

: Alr activity based on an average of ten continuous air

- ‘moniliery shdwed an increase over that of-last gharter.” The weskly =verage
value for the gquarter was 10.7 x 10~13 pc/cc which is 374 greater than
that recorded for the 3rd quarter. The highest average value for a
single weef occurred during the week ending November 8th with a value of
26.0 x 10713 uc/cc. The highest average activity recorded on a single
air monitor was 95.1 x 10713 pc/cc recorded during the same week. The
high averages for the year shown on two air monitors are attributed to

& chemical spill in Building %026-D which occurred earlier in the year.

The average radio-particulate count showed an increase '
proportiongte to that of the sir activity. The average weekly particulate
count for ten continuous air monitors for the quarter was 0.95 particles
per 1000 £t of air gampled. This is 35.T greater than the average for
last quarter, but is 55.6% less than that experienced during the year
1953. The highest average particulste count for a single week was 3.80
particles per 1000 ft7, and occwrred during the week ending November 8.

The highest average count for a single air monitor occurred during the
- geme’ wobk' with a valtie of "9.92:pedticles i)Si"‘rlOOO.fﬁEiff:-Fig.“ 1,.p. 2,
is a plot showing the particle count for 155k.

The weekly average radio-particulate count for the year
has been tasbulated in section 2=b, p. 8. Particle intensity was deter-
mined by a method which compares the sutoradiogram images with the image
of a particle, the intensity of which is known. Approximately 5% of
the particles collected show activity below 107 disintegrations per 24
hours, which appesrs to be significantly low when considered as a
health hazard.

Activity in the discharge from White Oak Lake Increased
by 38.1% over the relatively low values recorded during the last quarter.
The operating MPC of 10~7 pc/cc was exceeded 46% of the time during the
quarter as illustrated in Fig. 2, p. 3. The calculated probable weekly
average concentration in the Clinch River for the gquarter was 1.47 x 1 -T
nc/cc which 1s 81.5% greater than that for last quarter, and 30.1% greater
than the average for last year. In all, the weekly average discharge
for 1954 was greater than the 1953 values by 83.5%. '

As a result of improvements in Monitci'ing technigues; and
since the value of 10°! uc/cc is established for an unknown mixture of
radioisotopes, a more direct approach to the problem of determining the
concentration of activity from White Oak Lake discharge was studled. A
monthly composite sample of the effluent was radiochemically analyzed
and the maximum permissible concentration calculated for each radio
element found by this analysis. The results on this one study indicated
that the current operating MPC of 10~7 pc/cc gross B in the Clinch River
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> ~ 1is a reasonsbly safe value as long as the chemical composition of
‘ . White Oak Lake effluent continues as at present. Fig. 3, p. 5, is »a
plot showing results obtained by the two methods.

A total of 27,60k garments were checked for contamination
prior to being sent to commercial laundries for clesning. Of this total,
3.24 were held out as exceeding the MPL for a commercial laundry. Fig. %, p.
6 1s a plot of the weekly fluxuations in the operation and indicates
that the percent contaminated for the quarter dropped considerably below
last quarter's value of 5. 1%

Area background measurements were taken monthly and
reported separately. The average monthly background for the Laboratory
gite for the quarter was 24% less than the third quarter and T less
than the average for last year.

]
: The annual mud survey of White Oak Lake was performed

during the month of October. All the samples were taken in a single day

with the help of two men borrowed from the Assay-Instruments Sectlion.

A total of 162 samples were brought into the laboratory for gross snalysis.

Processing of the samples has been under way for the remainder of the

quarter and will continue into next quarter.

Data from the ten continuous air monitors sre now being
telemetered to Monitoring headquarters. This will make it possible to
: evaluate the air activity over the plant almost instantaneously and
. : thus in case of a plant emergency involving air activity to decide on
a course of action.
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. : Part B. Statistical Data
1. Alr Activity
a. Constant Air Monitors

" Average Long Lived Activity

" Wkly.. Av. to Deviation
o , Date This Ye%r, From 1953
Station Conc. x 1071 Weekly
Fumber Location . pc/ec - _ Averag
SR EP-1 N 3550 34.29 - 1.2%
‘ HP-2 S 3001 3938.06 +14,116.8%
HP-3 8 1000 12.59 ~hk. 1%
HP-4 W 3513 6.3k 47,19
HP-5 E 2506 . 69.37 ~T6.1%
HP-6 SE 3012 688.87 " +5659.8%
BP-7 W 7001 - 8.02 h -17.66
EP-8 Rock Quarry k.11 -65.0%
EP-9 A-10 Site 6.67 -41.19
EP-10 = 8 2007 15.30 - =52,2%
Average ’ 478.%6
. Deviation of this year's average long lived

activity to date from last year's average  +930.9%

2, Particulate Studies-:

a. USPHS Filter

Weekly Average Deviation of Wkly.
To Datc This Year ' Av. to Date This .
. Particles Per Year From Wkly.
Fumber Location 1000 £%2 Av. Last Yomr
A-1 3026 1.29 ~6h. %
A~2 3003 0.1k -80.0%
A=3 1000 0.37 -47.1%
A-b 7001 0.05 -76.T%
A5 3550 3.18 -57. Tk
Average 1.01

Deviation of this year's weekly average to
date from weekly average last year -63.64




b. CAM Filter

‘ Particle Distribution Weekly Deviation ©
' : Weekly Average Fo. of Particles Av. to Date Wkly. Av. t

Activity Ranges - Dis./24 Hours This Year Date This

‘ Particles Yesar From

_ ‘ 6 7 7 - Per - Weekly Av.
Fumber  Location 4100 105-11.0 10 =10 >10 Total . 1000 cu. ft. Last Year

HP-X - N 3550 77.28 8.12 S 0.13  0.02 85.55 1.b5  =3L.%
HP=3 S 1000 22,21 3. ko - '0.08 0.00 25.69 0.5k -73.4%
HP-h W 3513 15.15 2.77 0.10 0.00 18.02 0.36 -83.1%
HP-5 B 2506 167.00 8.3L 0.29 0.17 175.77 = 3.3% . «%0.0%

. HP-6 SE 3012 28.69 3.50 0.06 0.00 32.25  0.67 . ~58. 9%
HP-T W 7001 19.86 2.17 0.06 0.00 22.09 0.hh . ~69. Th
HP-9 A-10 Site 23. 88 2.06 0.02 0.00 25.96 0.52 -66.0%
HP-10 S 2007 43,17 2.60 0.0k 0.00 b5.81 0.79 -61.5%
Average 0.97

Deviation of this year's weekly average to

date fram weekly average last year » | S5k, T%
' : 3. Natsoreolpgical Data
a. Rainfall
Total This year ‘ 48.8% 1. .
. Formal yearly rainfall 52.0k in.
Deviation fram normal soasonal rainfall . +9.%

k., TLiquid Waste Disposal
a. Curies Discharged

Settling Basin White Oak Iake
' Beta ﬁetg

Weekly Av. to Date this .
year k.51 7.38

. Devistion fram 1953 weekly o
average -19.2% +26.4%




b.

C.

éuhmersion‘ Data

Settling Basin White Osk Lake
Beta Gamma Total - Beta Gamma  Total
Weekly AV. Mrep/hr mr/nr mr(ep)/hr Mrep/hr mr/hr m-(ep)/hr
to Date This : : )

Year o.kgk T0.527  1.021 0.0%6 0.029 - 0.065
Deviation from _

1953 weekly

Aversge - +ho. 3 +19.2% +28.6% +9.19 +16.0% +12.1%

Plutonium Discharged :
Settling Basin White Oak Lake

Conc, x 10-9 Total mg Conc..x 10«9 Total mg
ug/ce Plutonium - ugfee Plutonium
Weekly Av. to ‘ » , ' |
Date This Yesr  3054.3  29.900 98.5 22.707
Deviation from '
1653 Weekly )
Average ' +23. % -22.5% -26.9% =13.0%

Probable Aversge Concentration in Clinch River Below White
Oak Creek using as a dilution factor the ratio of White Oak
Lake discharge to the flow of Clinch River.

Weekly Average to Date
This Yesr o ' 1.67 x 1077 pe/ec

Deviation from 1953 Weekly | .
Average +83.5%




SECTION II. ASSAYS ~ INSTRUMENTS
Pért A. Salient and Non-Routlne Items

" The urinalysis procedure for Sr has been revised according
to techniques and methods developed by L. B. Farabee. The new procedure
will permit 2 technician to process up to 50% mors samples per unit time
with an increase in reliability.ond wozovery.

A -scintillation type alpha detector, GE Probe Type, was
received and tested. Favorable results were obttained in tests with an
AC Power Supply and a Portable Power Supply. An order has been placed
for a few of these instruments. ’

, . All known-dduirces-in-the ORNL area whichruontain'O.l mg:
oy more of Rz salt have been "canned". This piogrem alsp intduded many
polonium and-other type sourcess .

Routine checking and adjustment of Projection Minometers
has been assumed by the Personnel Monitoring Section. Repairs and major
ad justments remain the responsibility of the Applied Health Physics
Instruments Group. '

, A total of 14 core holes were monitored this quarter. Six
of these showed peaks of activity greater than 4 times background for
the respective hole. The maximm activity detected, observed in hole
Fo. 1 drilled underneath the settling basin, was approximately 24 times

A. E. Carter and F. A. Markli have been assigned "on loan”
to the Research Instrument Development Group.

E. D. Gupton attended the Radiological Society of North
America Conference in Los Angeles and presented a paper entitled,
”Ca.li‘br%tion and Dosage Determination in Peta~Gemma X-ray Film Dosimetry
at ORNL". :




Statistical Data

1.

Assgjg and Measurements Unit
a. Counting Services.

Calculations No. Counts Average

. i Required Performed Units ‘Total
Type of Sample or Points Per Week Per Units/Wk
_and Reguestor Plotted Alpha Beta . Count* for 1954
Smears 2259 2363 1 4622
Air Samples 209 2k 23k 3 1767
Applied Rediobiology . 33,4 h 133.6
Ecological Studies _ hl.1 y 164.3
Area Monitoring ' v_8.3 31.3 3 157.2
Enviraomental Studies _ 11k.2 b 456.8
Applied Radio Biolog; ) _ : ;
(Mice) _ 1%.8 4 55.4
Decay and Absorption
Studdes. - - - 59.9 .. . 126.3 b Thk.8
Average Units per Week This Quarter . 8101
Deviai'ion of weekly a.Vera.ge this quarter frbm 1953 - |
Weekly average -32.5%
| . Total units handled to.date this year I ‘ 451213
Deviation of weekly aversge to date this year L :
from 1953 weekly averagé - -27.6%
¥Tnit "12;3 Min. | |
~b. ‘Chemical Analysis . Weekly Average
k Pu o | 19.6 |
U ' 19.2
¥P 12.4
s 8.2
Ganma 0.31
Gross Alpha 2.08
Po ' 0.08
Pa - 0.08
Lead (Urine) : 3.08
(Blood) | | 1.23
E-25 Pu - g 2.08
’ Pb : 0.08
Aversge No. of Samplies per week = . 69.5
' Deviation of ’waekly averagé this quai'i:er
. from 1953 weekly average 0. Th

Potal samples haniled to date this year 4288

Deviation of weekly s»verage to date this
 year from 1353 weekly averags +18.144%




2. Eaviromns
. a. Air Activity Studles
. ' Fo. of Samples No. Total Samples
Type Sample Per Wk/Station Stations _For er
Water 1 3 56
Filter v 1 S ' 6
Gum Paper 7 h 2%k
Total 9

Total U406

3. Calibration Unit

a. Film Routine
Average number of films calibrated.. per week - 210

Deviation of the weekly average this quarter
 from 1953 weekly average -61%

Total £ilms calibrated : 2736

Deviation of 1954 weekly average from 1953
. weekly average . =h65

b. Instrument Routine

»Average mmber of instrxmenté calibrated per

week 89
DPeviation of the weekly average this :
quarter fram 1953 weekly average -26%
Total instruments calibrated 1156

Deviation of 1954 weekly average from
weekly average of 1953 -12%

4. Portable Instruments Repaired

a. Average mumber of instruments repaired

- per week | b7
b. Deviation of the. weekly average this
quarter :t‘or weekly avera,ge of 1953 +15%
c. Total ins truments reraired during 1954 2k52
. d. Deviation of 1954 ﬁeekly average to date

this yoar from weekly average of 1953 +15%




5.

Operation of Fixed and Semi-Portable Ingtruments#

B
b.
Ce

d.

‘°.

f.
e
h.

1.

Constant Air Monltors
Monltrons
HEand & Foot Counters

AC Poﬁpiesa (Alpha and
Beta~Genma )

Sealers (including
alpha counters)

Precipitrons
Ffiskers
Filtrons
Disc Alr Samplers

13

*¥Explanation~for Column Hesdings:

1 2 3 Wk 5 6

k160 2692 1468 156 3% 384
4992 3386 1606 135 324 2.T%
T0h 368 3% 10 48 L.hg
k72 602 870 1b S59% 1.0%
1792 1077 TI5 9 ko 5%
896 536 360 0 ko  0f
70 482 222 67 3% 9.5%
60 266 3T O 5% °$
%0 458 502 100 526 10.h%

1. Total number of “Instrument Days™ where an "Instrument
Day" is defined as the mmber of . instruments times the

number of work days in the quarter.

3., Number of "Instrument Days" for which operational
reports were not received..

2, Number of "Instrument Days” for which operational
reports were recelved.

4., "Instrument Days” instrument reported out of service.

5. Percent of "Instrument Days” not reported.

6. Percent of "Instrument Days instrument reported out

of service..

¥
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SECTION ITI. PERSONNEL MONTTCRING

‘ ' - Part A. Salient and Non-Routine Items

Five cases of f.‘ignificant exposures were identifled as due to
dia.gnostic X-ray. This appears to be average for the year. In
practically all cases the exposures were traced to dental examinations.
In genersl, personnel exposures were lower for the quarter than in
. previous periods, and in no case was the 13 weeks MPE exceeded.

: Fig. 5, p. 15, 18 a breakdown by Laboratory Divislions
showing the mmber of significant exposures and the number of cases where
the weekly MPE 1s exceeded. _

Fig. 6, p. 16, 1s a breakiown 'by Laboratory Divisions
showing the mmber of overage weeks and the number of persons involved.
Here again there are no significant trends since the results for the
quarter are typical of previous experience.

Fig. 7, p. 17, is a plet showing the exposure total of the : e
ten employees sustaining the highest exposure for the quarter. In no
case was the 13 weeks MPE exceeded. ’

Part B. Statistical Data

1. Personnel Meters
‘ a. Distribution and Performance of Pocket Meters

Deviation of

Weekly Av. Thie Year's

to Date Ave. from 1954

This Year. Wee Average
Meters distributed 41618 -61.0%
Readable meters ' 4616 ~61.0%
Non~-readable meters L ~-60.0%
Non-readable pairs .07 250.0%
Off~scale resdings 16 -61.0%
Off-scale pairs 1.65 31.5%
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‘ | b. Distribution and Processing Data of Film Meters

o Deviation of
Weekly Ave. This Year's

to Date Ave. from 1954

This Year Weekly Average
West Portal 1783 -10.0%
East Portal 1644 (T9-9%
Visitors 461 31.0%
Ring £ilm, packets, etc. 54 -59.4%
Routine neutron films 213 ~0%3.2% .
Special neutron films 162 710.0%.
Calibrations 181 -11.7%
Correspondents 421 -80.0%
Special X-ray films 21 -30.0%
Total f1ilms handled k310 -27.6%

c. Film Meter Data Loss

Badge meters not serviced L7 86.64
Films lost - 0 =100.0%
Films damaged 0 =100.0%
TFotal b7 85.0%
2. Investigations Initiated
. a. From Pocket Meter Records

Sisnificant total of 30C )

mr{ep) or more A .10 . =91.6%
Off-scale pairs 1.65 -31.%
Non-readable pairas 02 0
Total .77 -51.0%.
b. From Film Meter Records
Weekly PTR of 1000 mrep or
. “more,. or shield of 600 mr-

or more ‘ 2.87
Questionable PTR of 1000

mrep Or more .69
Lost or damaged fillms .02
Average 100% or MPE/wk ‘2,87
Total k.56
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‘. ' c. Investigstion Results
Inveatigated Convirmed
t0 Date to Date
This Year This Year
Pocket Metars 88 b1
Film Meters 261 263
Total 349 304

Paired off-scale pocket meters investigated to

date this year 76
Leglitimate number of off-scale pocket meter
pairs to date 38
Statistical probebility of spurious (paried
~off-scale) pocket meter readings to date .
this year ) 1.37
d. Laundry Decontamination Measurements
Dev. of This
Weekly Ave. Year's weekly
to Date Ave. from 1954
. : This Year Weekly Average
Garments 3785 -00.6%
Pairs of shoes for
replacement 5 =T2.2%
Special Items 1215 28. %
Total 4662 =02, %
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SECTION IV. RADIATION SURVEY

Part A. Salient and Non-Routline Items

A re-scheduling of work assigmmente was necessary to
glve two-man coverage around the clock during the reactor experiment
in Bullding 7503. This necessitated a 6-day work week which was of
about 3 weeks duration.

In order to achieve better coordination of hot cell
work and better control over radiation and contamination hazards in
Building 3025, a Hot Cell Committee was formed. This cammittee will
review all proposed hot cell work in detaill, recommend procedures,
~impose limitations, etc. G. C. Cain 1s the Health Physics representative
on this camittee. '

_ The operation in Building 3019 started this quarter
- necesslitating additional Health Physics coverage in this area.

Activity Hazard Incident Report RS-132-54 was submitted
on an Incident involving the spread of radiocactive material in Building
3019 on December 6, 195k.
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’ : SECTION V. TECHNOLOGICAL STUDIES

‘ ‘ During this quarter, the effort of this Section was dis-
tributed a& follows:

1. Problems of Environs Group
{reported under Assays-Instruments) 3%

2. Special and Technical Problems : 61%
The latter effort was principally devoted to the atudy of s
1. Reactor Problems and Hazards 6T%

2. Other Technical Problems of Health
Physics, including: ' 3%

2. Tritium Contamination Hazards

b. Contaminated Scrap Sale

c. ATHA Radiation Conmittee

d. Sundrf Consultation on ORNL Problems

Of the reactor probleme and hazaids, the chief concern was
. Preparation of data for Hazard Reports to the Reactor Safeguards Camittee
(ORR, HRT, and ART). Included in this are special problems arising in
connection with the operation of the ARE.

J. C. Hart, Chief
Applied EHealth Physics

Date Complled by: A. D. Warden
D. M. Davis
J. C. Ledbetter
T. J. Burnett
. H. H. Abee
et. al.

JCH/mfm
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SECTION I. AREA MONTTORING

Part A.  Salient and Non-ﬂoﬁ'bine Ttems

Air contamination in the Laboratory area based on samples
collected by ten Continuocus Air Monitors was considerably higher than that
recorded during the last six months of 1954. These high values were deter-
mined to be the result of several contributing factors which included two
chemical separations runs in Building 3026-D, a spill in Building 3505, and
fallout from the Nevada tests.

, The weekly average value for the first half of 1955 as re-
corded by ten Continuous Air Monitors was 7.5 x 10712 pc/ec vhich is 710%
greater than the average for the last half. The highest average value for
the ten Air Monitors recorded in a single week occurred during the week
ending March lith, with an average of 7.7 x 101 pe/ee. A value of
3 x 10" p.c/ec was the highest weekly average recorded on a single Air
Monitor and was recorded during the same week. This is a factor of 33 less
than the operating maximm permissible level for beta-gamma airborne activity.

) ~ The average radio-particulate count also showed an increase
over that of last half. An average weekly count of 1.94 particles/1000 £i3:
of air sampled was found for the ten Continuous Air Monitors. ' This is an’
increase of 137% over that for the last half and 100% over the average value
for all of 1954. The highest weekly particle count for a single Air Monitor
oceurred during the week ending April 18th with a count of 20.22 particles/
1000 f£t°. The highest weekly average value for the ten Air Monitors was
6.97 particles /1000 £t3, which occurred during the week ending April 25th.

The histogram on page 5, Figure 1, shows the weekly average
radioparticulate count for the last half of 1954 and the first half of 13955.
It should be noted that the peak counts occurred during the Nevada testing
period indicating this to be s significant contributioen. :

Beta activity in the effluent discharged from White Osk Lake
increased 7.0% over the value recorded for last half of 1954. The calculated
_probable weekly awerage concentration in the Clinch River was 1.28 x 10T p.c/cc

(Fig. 2, p. 6). This value is 12.3% greater than the last half of 195k, " -
The operating limit of 10~7 me/cc was exceeded 46% of the time as illustrated
by Fig. 3, p. 7. The per cent MPC based on radiochemical analysis of White

Oak Laeke effluent is shown in Fig. 4. From the actual analyses, it is observed
that the concentration in the Clinch River averaged 31.3% of the MPCw.

Ares background measurements were taken monthly and reported
separately. The average monthly background for the Laboratory area was found
to be 11% less than that for the last half of 1954 and 26% less than the 1954.
yearly average.

SR
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Of the garments going to commercial laundries for cleaning,
3.9% were held out as exceeding maximum permissible limits. A total of
51,634 garments were checked for contamination during this period. A
plot of the weekly fluetuations is given in Fig. 5, p. 9, showing a rising
trend in clothing contamination during the first six months of 1955 although
the average for the period was less than that recorded for the last half of

. 1954,

A series of tests on the decontaminating erficieney of the .
present laundry procedure was conducted during this period. A decontamin-
ation efficiency of 95.3% was found. A report,.(CF.55-5-203, ‘showingthe "
complete results has béen issued separately.

Part B. Statistical Data

1. Air Activity
a. Constant Air Monitors

Avére.ge Long Lived Activity

Wkly Av: to - Deviation
o Date This Year,  from 1954
Station Conc: x 10~13 Weekly
Number Location pefee Average
EP-1 N 3550 245.07 #61k.7%
HP-2 | S 3001 89.87 " - 97.7%
HP-3 ' S 1000 - b5.86 + 26.4%
HP-4 W 3513 19.05 +200.5%
HP-5 E 2506 236.75 -  +241.3%
BEP-6 SE 3012 30.02 - 95.6%
EP-T W 7001 2,59 - . $206.6%
EP-8 Rock Quarry 12.15 +195.6%
HP-9 A-10 Site 21.07 +215.9%
HP-10 S 2007 29.06 - -+ 89.9%
Average 75.35

Deviation of this year's average long lived .
activity to date from last year's average .- 84.2%




. —————

Liquid Waste Disposal
a. Curies Discharged

Weekly av. to date this
year :
Deviation from 1954 weekly

average

Settling Basin

3
2. Particulate ,Stﬁaies
&, CAM Filter |
Weekly . Deﬁation_
Av. to.Date of Wkly. Av.
This Year to Date This
Particles Year from
, 5 s .6 6 L 7 Per Wkly. Av.

Number .Logation {10 ]1)5-- 10°: 10°- 107 >10! fTotel - 1000 eu. ft. Last Year
HP-1 N 3550  116.92 k.92 0.0  0.00 121.92  2.43 s 67.6%
HP-2 S 3001 88.23 4.69 0.23 0.0k 93.19 1.8% + 46,
HP-3 S 1000 69.88 4.7 0.27 0.00  Th.92.  1.48  #17h.1%
HP-4 W 3513 bo.7T  2.27 0.0%  0.00 43.08 0.84% #133.3
HP-5 E 2506 257.23 3.73 0.23  0.00 261.19 5.17 + 5h.

. HpP-6 SE 3012 52.50 2.96 0.19.  0.00 55.65 1.09 + 62.7
HP-T W T001. - 58.62 3.0k 0.07T 0.00 61.73 1.21 +175.0%
HP-8 Rock Quaxry 80.42 1.96 0.0  0.00 8242  1.60. +384.8%
HP-9 A-10 Site 92.50 2.42. 0.15  0.00 95.07 1.86 +257. 7%
EP-10 S 2007 91.50 - 2.15 0.00. 0.00 93.65 1.8% +1_32.9%
Average 1.9% 5
Deviation of this year's weeékly average to .

date from weekly average last year +100.0%
3. Meteorological Data
a. Rainfall
Total this Year 31.50 inches
Normal Yearly Rainfall ' 52.04 inches
Deviation From Normal Seasonal Rainfall +15.4 ¢4

White Oak Lake

— Beta Beta
 h.29 9.80
“4.9% o #32.8%




Submersion Dats
IR Settling Basin o Tdbe Osk lake

Tt ey s me)r Mo sefm m(ep)ur
tesr 0.310 0.217 ‘o.“"je*‘{ 0.02k 0.013 0.037
Deviation From \
ﬁz;ag:em -37.3% -58.8% -48.4%  -33.3% -55.2% -43.1%

c. Plutonium Discharged.

i Settling Basin ___White Osk Lake
Conc. x = Total 1 mg. Congc. x . Total mg
10-9 pg/ec Plutonium  10°7 pg/ec Plutonium

Weekly Av. to ; - o :
Date This Year 5707.2 85.359 298.4 119.732

Devii.tion Trom
1954 Weekly
. _ ‘ Aversge +86.9% +187.2% *202.9%  +427.3%

d, Proba'bie Average Concentration in Clinch River Below White
Oak Creek using as a dilution factor the ratio of White Oak
Lake d.ischa.rge to the flow of CJ.inch River.

Weekly Averag‘e to Date '
This Year k 1.27 x 1077 pe/ec

Deviation from 1954 weekly :
Average -23.4%
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: Figu‘re 1 | TR , 5
Air Parblcula.te Activity I e
- -Average of 10 CAM's =

A : ‘k
C o
3 l |
g
7 3 1 L
Sz & » —
~ f {
3 B

1954

Second Half

‘ 3 ” ’

1

«© [ - \O n = o P | [

Weekly Average Radioparticulate Concentration
(Pa.rticless/lOOQ £43 of air sampled) '




Figare 2 .

i

92 ¢2 %2 €2 @@ W 02 6T QT

B T e

2T _TT Ot 6.9

U

—

- - &~ — —| 71—~~~ — porasd s
pr e = e — -~ .I.ma.n.nu.mlw ‘_

A ISATY YOUTT) 8Y3 Ul
UOTFBIJUIOUO) 3FeIoAy LTOoM

GG6T JTeH 38IT4

1 8\0«.

. uo\on_,.

i

6T 4T €T

L

A

oT x41°T) =% vt 1 11111~
0T X ge 1) efedasy

w fop | o | f o

- ww e e m ek e ]

- =

. j -

&l()‘7 mc/fee)

~—

o

Concentration (units

9%




Figure 3

JTeH STUL SWIL JO quep JoJ

of

ot o6 @ o o o6 on g

5 - =

8661
FTOH 38T

I9ATY TOUTTD 943 U
£9TATH0B0TPRY JO UOTIBIJUSIUOY
oBBIoAY STqBQOId POYETNOTED

Concentration (Units of 10-T pe/ec)




% 2 #2 €2

. APQUON FOOH

,.mmamomma m.nSw.nm.nﬁ €T 2t .ﬂo.ﬁa

8

,_~. w P ,.n m; 2 _,.n.

El_:

e e ——— — o — o— —

8%6T
JTEH 38aTd

sy

:

,. PALE §2

e A o — — e wmm m— e it " win whmm e dp wmen e wwn . m— —— o ——_ -

~ 937sodmop ST B0 S3TUM JO
| 5%5 .Eoﬁsao uo PeSBY ADAW

PPTIS ST, o.m.d.uo.pd

SN §

 IeATy ﬁﬁ.s ur .ﬁﬁsgﬁﬁm 36 MOIH gUSp I3

[} S S SO IS DUV G U SV S S RN I

O]

i mae  Gmn  anmn  owm— iy m—— — — — e wwos  -— oy

K

Per Cent MPCw = &

(4
3

-0ST

" .




' Figure 5°

2tion Rejects of CGarments

Subject to Commercial Laundering

in

]
AH

Cont:

. zequmy YooM

9 62 42 €232 T8 02 6T gr LT 9T ST 4ﬂ €T 2T TT OT 6 @

 6G6T FTBH 384T

L S
|| | |
1 || | -
= ——e |- rlll.:“..' o - ] = . p -
n  GG6T ePeieAy sied aeara T T~
R I - ...,.._:.wmn._nlmtwmﬂm@l%.nmmcmmwm.m‘ T T T T T T T
.
o

Per Cent Rejected




10

SECTION II. ASSAYS - INSTRUMENTS

Part A. Salient and Non-Routine Items

An sutomatic sample changing continuous reading beta~-gamme
air sampler has been constructed and is being field tested. The basic com-
ponents are a commercial smoke sampler, counting rate meter, and recorder.

: A device for the measurement of B3 in liquid samples, based
upon the descriptions in Report LA-1678, has been fabricated and is being
assembled. ’

. An impactor type air sampler for particle mass differentiation
for collection of airborne alpha activity is being fabricated. The im-
pactor will be constructed according to designs reported in CR-HP-577.
Modifications will be made on the impactor to adapt it to instruments
currently available. ' _

Three "off-area" emergency kits have been equipped for use in
the "off-area” emergency program. Four additional kits are proposed.

. A technique for the preparation of gum paper "fall out" samples
Tor counting was developed and put into use. The technique consists of
Tixing the ashed sample to the counting dish with a plastic spray to pre-
vent repositioning and/or loss of sample during the counting process. A
paper by J. M. Davis describes the technique.

. A total of 45 "well logs" were made during this period. There
were 29 made in connection with the lagoon survey project. The highest
reading observed was approximately thirty times background. This reading
was observed in hole No. 58, which is near waste pit No. 3. The highest
reading recorded in the Laboratory area was twice background and was ob-
served in a caved-in well (#39) at a depth of 18.5 feet. The water in
this well indicated a gross beta count of <1 ¢/m/ml at 10% geometry.

The Laboratory ,;#ork and the 'evaluation of data from the 1954
river survey were completed. A report of the survey has been submitted
to the pre-publication review committee.

A scintillation counter, originally built for well logging was
received, calibrated, and modified for use in the 1955 river survey. This
instrument appears to have approximately twice the sensitivity of the
"flounder" (series of GM tubes) and in addition is less bulky and easier to
handle in the field. Additional tests will be carried on during the 1955
river survey. ' S

Chemical dosimetry equipment is being installed. A portion
of the basic apparatus is in operation.-




A report bringing personnel monitoring techniques up to date
o at the Laboratory entitled "Current Practices in Film Dosimetry at ORNL"
has been completed and is awvailsble for local distribution.

-A paper entitled "Propoéed Methods for Dosage Determination
- in Mixed Beta-Gamma X-Ray Film Dosimetry” was presented at the Health
Physics Conference at Ohio State University by E. D. Gupton.

Part B. OStatistical Data

1. Assays and Measurements Unit

a. Counting Services - (Weekly Average)

Calculations: No. Counts

Required or Performed Units
Type of Sample Points Per Total
and Reguestor Plotted Alpha Beta Count* Units
Smears . D 2548 2607 1 5155.0
Air Samples . 180.6 204.5 213.1 3 1794.6
Applied Radiobiology 138.5 i 554.0

. Area Monitoring 7.9 T3 4 324.0

Envirommental Studies 7.9 L 287.5
ERDL 15.2 b 60.8
Decay and Absorption
Studies 71 h 142.0
Average Units Per Week This Report ‘ 8938.7
Deviation of weekly average this report from 1954 ,

Weekly Average +3.0%
Total units handled to date this year - 232,y
Deviation of weekly average to date this year

from 1954 weekly average +3.0%
* Unit = 2/3 min.

b. Chemical Analysis Weekly Average
Pu 6.3
U - 2h.9 .
Sr : 20.5




b. (Continued)

Chemical Anslysis T . Weekly Average
Gross Alpha ' 5.9
Pa 0.1
Iead (Urine) , 2.1
(Blood) ~ 0.6
Average number of Samples per Week 70.4
Deviation of weekly average this report
from 1954 weekly average . «14.6%
Total samples handled to date this year 1822
Deviation or weekly average to date this
year from 1954 weekly average : +14.6%
2. BEnvirons
a. Air Activity Studies
‘ _ : Av. No. of Samples No. Total Samples
e le Per Wk/Station Stations For Quarter
Water 1.03 A 107
Filter 1.03 I 107
Gum Paper 50.98 y 622
Total 7.9% Totel 836

3. Calibration Unit

a. Film Routine

Average number of f‘llms calibrated per week 193

Deviation of the weekly average this repor‘b .
from 1954 weekly average - 33%

Total films calibrated ' _ 5006

Deviation of weekly average to date this
. year from 1954 weekly average = 33%
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b. Instrument Routine

Average number of instruments calibrated per

week g 95
Deviation of the weekiy average this report

from 1954 weekly average - 10%
Total instruments calibrated 2472

Deviation of weekly average to date this
year from weekly average of 1954 - 10%

k., Portable Instruments Repaired

a. Average mumber of instrmnents repa.ired

“per week v , 52
b. Deviation of the weekly average this
report for weekly average of 1954 + 10%
‘ | c. Total instruments repaired to date this year 1361

d. Deviation of weekly average to date this
year from weekly average of 1954 } ' + 10%

5. Operation of Fixed and Semi-Portable Instruments®

1 2 3 b ) 6

a. Constant Air Monitors 8255 - 4199 hos6 219 hop  2.7%
b. Monitrons 9906 5196 4710 112 48%  1.1%

¥Explanation for Colunm Headings:

l. Total pumber of "Instrument Daars where an "Instrument Day" is ‘defined as
the number of instruments times the number of work days in the quarter.

2. Number of "Instrument Days" for which operatiocnal reports were received.
3. Number of "Instrument Days" for which operations reports were not received.
4. "Instrument Days" instrument reported out of service.

‘ 5. Per cent of "Instrument Days" not reported. ‘

6. Per cent of "Instnment Days™ instrument reported out of service.




1%

5. (Cont'd) Operation of Fixed and Semi-Portable Instruments
| 1 2 .3 4 5 6

c. Hand & Foot Coumters 1397 635 762 75 55% 5.3%

d. AC Poppies (Alpha and | \
~ Beta-Camma) 2921 1467 1Sk 11 508 .374

e. Scalers (including ' '
alpha counters) 3556 2035 1521 19 k3% .53%

£. Precipitrons 1778 - 978 - 800 . 0 g - 0%
Friskers 1397 - 80 507 62 36% h.ug
h. Filtrons 1270 502 768 - 0 60% 0%

i. Disc Air Samplers 1905 iohsr 860 299 454 15.7%
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SECTION ITI. PERSONNEL MONITORING

Part A. Salient and Non-Routine Items .

’ The special NTA film developed by J. S. Cheka, Oak Ridge
National Laboratory, and produced by the Eastman Corporation, is now in
use in the Personnel Monitor badges. The special NTA film packet con-
tains a high range gamma film (5302) and thus eliminates the need for the
high range 5606) film in the beta-gamma packet. Consequently, the DePont
552 packet (£ilm 502, 510) has replaced the DuPont 553 packet (£ilm 502,
510 and 606). ‘ o

: Fig. 6 p. 18, 1s a breakdown by Leboratory Division

showing the number of significant exposures and the number of cases where
the weekly MPE is exceeded. It is noted that the number of cases where the
. weekly MPE is exceeded has increased by a factor of approximately 2 over
the average for last year (1954). .

Fig. 7, p. 19, is a breakdown by Laboratory Divisions showing
the number of overage weeks and the number of persons involved. There were
4ho persons involved in over exposwres for a total of 1227 overage weeks.
This is appreciably higher than the 1954 exposures. , ’

Fig. 8, p. 20, is a plot showing the exposure total of the
ten employees sustaining the highest exposure for the first half of 1955.
Although the weekly MPE was exceeded 49 times, no employee received more
than permissible doses for the six month period as defined by the Bureau
of Standard Handbooks 52 and 59.

Part B. Statistical Data

1. Personnel Meters

a. Distribution and Performance of Pocket Meters

Deviation of

Weekly Av. Thig Year's

To: Date Av. from 1954

This Year Weekly Average
Meters distributed hhoo - 04.3%
Readsble meters TN g - 04.3%
Non-readable meters 3 0 ,
Non-readable pairs 0 -100.0% =
Off-gscale readings 16 o

0
Off-scale pairs 2 21.2%
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o . Deviation of This
J , Weekly Av. Year's Weekly

to Date Av. from 1954
" This Year Weekly Average

£

b. Expected Off-Scale Pocket _
Meter Pairs ) .03

¢. Distribution and Processing Data of Film Meters

West Portal ' 1976 - 10.8%
East Portal 1200 -27.0%
Visitors o 698 51.4%
Ring films, packets, etc. h 7o B 159.3%
Routine neutron films 210 -01.4% ,
Special neutron films 188 - 16.0% -
) : ~ -Calibrations 77 -02.2%
; ', Corréspendents 93 ~T7-9%
: "7 Special X-ray films - 15 -28.6%
) Total films handled ' L6gh 08.9%
d. Film Meter Data loss
Badge meters not ’ '
. ~ serviced 59 |  25.5%
' Films lost : 0 (4]
Films damaged 0 0
Total 59 25.5%
2. Investigations Initiated
a. From Pocket Meter Records
Significant total of : v
300 mr(ep) or more 0 -100.0%
Off-scale pairs . 1.96 18.8%
Non-readable pairs 0 ' -100.0%
Total . 1.96 10.7% -
b. From Film Meter Records
Weekly PIR of 1000 mrep
or more, or shield of
600 mr or more 5.32 , 85.44
Questionable PTR of 1000
mrep or more 1.04 50.7%
Lost or damaged films - .08 300.0%
: Average 100% of MPE/Wk 7.19 ~ 150.5%
‘ Total , 13.96 , - 206.1% ;




Ce .

d.

‘Imestigation Results

7

Confirmed -

Investigated
to Date to Date
This Year This Year
Pocket Meters : 47 37
Film Meters hoo 160
Total » 469 197
Paired off-scale pocket meters investigated
to date this year bt
legitimate number of off-scale pocket meter
pairs to date 37
Statistical probabili‘by of spurious (paried
off-scale) pocket meter readings to date
this year .61
Laundry Decontamination Measurements
‘Dev. of This
Weekly Av. Year's Weekly
To Date Av. from 1954
_ This Yeax Weekly Average
Garments hioh 08.9%
Prs. of Shoes
for Replacement 9 80.0%
Special Items 1500 23.5%
Total | 4198 -09.9%
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SECTION IV. RADIATION SURVEY

Part A. Salient and Non-Routine Ttems

- General.:

Four members of the Radiation Survey Section were away from.
the Laboratory on special assignments during the early months of the year.

Members of the AEC Fe! 1lowship g'oup started field training
during the month of June. The training program will be completed in
September. '

Reactors, Accelerators and Related Physics Surveys

The semi-annual film survey of the particle background in
’ thegm area was done during January and February. Forty films (6% x
8%) were exposed for a three week's period in Building 3001, 300%, 3005,
and 3025. Results indicated no signiﬁcant build-up in pa.rticula.te
contamination.

The main task of dismantling and removing contaminated equip--
ment from Building 7503 was essentially completed during this period.
Special precautions were taken to minimize exposure and contamination
spread during this operation.

 Health Physics services were provided during assanbly and
testing to the Geneva Conference reactor at the ‘BSF during this period.

- A fuel loop experimen‘lb at the I.ITR gave rise to air
activity on June 30, requiring the evacuation of the LITR and BSF. Con-
ditions were corrected within a short time permitting resumption of normal
operations. Reference: Activity Hazard Incident Report RS-116-55.

A ruptured source containing epproximately 2 millicuries of
Thorium resulted in the contamination of Building 3010, and the first
level north in Building 3001. @ The incident was discovered April 13, at
which time effective decontamination measures were taken. Detalls are
given in Activity Hazard Incident Report, RS-108-55.

General Research Chemistry and Operetions Survey

Four incidents 1nvolv.£ng accidental relea.ses of radicactive .
materials occurred in Building 3019 during the period covered by this report.
Three of the incidents resulted in both building and personnel contamination -
problems; one incident involved only personnel contamination. The incidents
were controlled and cleaned up without excessive exposure to personnel.
Reference: Activity Hazard Indident Report, RS-101-55 "Possible Internal
Contamination Incident" May 23; Activity Ha.zard. Incident Report, RS-lll-SS s
"Spill at 3019".




During the extensive decontamination and equipment removal
program in Bullding 3505, two incidents occurred involving building and
personnel contamination. One of the incidents occurred on February 28,
and resulted in general contamination of the doek and sampling gellery

‘areas. The other incident occurred on March 7 and resulted in heavy

contamination around the off-gas stock,.new dock area, southeast roof of
building, and ground area south of the building. A clean-up campaign,
instituted immediately, was effective in reducing the contamination to

‘safe working levels. Referenceg: Activity Hazard Incident Reports,

Rs-136-55 and RS-l37-55.

Reports were also submitted during this period regarding
incddents occurring in Building 4500, 4505, 3508, and 3550. Normal
funetions were allowed to resume within a short time after decontamination
procedures had been successfully carried out. References: Aetivity Hazard
Incident Reports, RS-107-55 and RS-109-55 entitled" Incident in Building
4505", June 15 and "Floor Contamination of Building 3508", January 1.

General Surveﬁ

’ During this period a liquid waste spill occurred on the
south tank farm area. The spill was the result of faulty transfer lines.
Approximately 1,500 gallons of liquid waste was involved, and four weeks
were required to monitor the clean-up and dispose of the spill. Reference:
Activity Hazard Incident Report dated April 15 » "Spill of Hot Waste in
the South Tank Farm". o ‘ ‘

Periodic checks of the main Iaboratory roads and streets. were
instituted during the past six months. The checks are made using an
improvised instrument consisting of a series of GM tubes mounted on a
frame fastened to the rear bumper of a pick-up truck. This method of
monitoring has resulted in the location of several contaminated spots on
the Laboratory roads and streets.

A routine monitoring program has ‘been éet. up for checking the
waste transfer line which runs from the tank farm to the lagoon area. -
This is being done in order to determine whether or not leaks may develop
in the line. '
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e SECTION V. TECHNOILOGICAL STUDIES |
| During the first half of 1955, the effort of this Sec'pioh was

distributed. as follows:

1. Problems of Environs Group 19%
(reported under Assays-Instruments) '

2. Special and Technieal Problems B . 8%

The latter effort was principally devoted to the study of:

1. Reactor Problems and Hazards 56%

2. Other Technical Problems of Health

b.

Ce.

® "

€.

a.

Physics, including: : L

‘Belative Hazards, Radon vs. Thofbn
MPCw for White Oak Lake Analyses

Particulate Levels at ORNL vs. off area
Background - , ‘

Participation in Health Physics Exhibit - ATHA
Sundry Consultation on ORNL problems.

_ Of the reactor problems and hazards, the major efforts were
applied to an evaluation of the hazards of mixed fission products in a
general manner readily applicable to any reactor, to the buiding leakage
hazard for the ORR and to calculations for the ART relative to its safety

Data Compiled by:

JCH:mfwm

and off-gas system design. In addition, studies were made of some hazard
aspects of the APPR, of hazard improvement by treatment of homogenecus
reactors, and of Project Aquarium. : :

J. C. Hart, Chief _
‘Applied Health Physics

A. D. Warden

D. M. Davis

J. C. Ledbetter
T. J. Burnett
H. H. Abee

et. al.
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‘ SECTION I. -AREA MONITORING
Part A. Salient and Non-Routine Items

The weekly average value for air activity ’durinfzthe period based on
samples collected by ten continucus air monitors was 3.6 x 1012 pc/cc which is

47.3% greater than that encountered last half. The highest average activity recorded
for a single week was 1.9 x 10~ pe/ce, vhich occurred during the week ending
Ja.nnq.r{ﬁ, 1956. The highest average activity recorded by a single air monitor was

8 x 10™*tue/ce vhich is less than the maximm permissible level for beta-gamma activity
by a factor of 12.5, : ,

Radioparticulate activity also showed an increase over that of the-
last period with an average for the period of 1.59 particles per 1000 £t of air
sampled. This is an increase of 89.3% over the last half. The highest average
count occurred during the week ending April 30, 1956 with a count of 3.8 particles
per 1000 £td being recorded. The highest particle count recorded by a single air
monitor was 26.61 particles per 1000 £t and occméidurmgtheveekendingwh
2, 1956. Fig. 1 is a plot of this data. . ) : -

_ The radiocactive constituents of the White Oak Creek discharge
increased by 101% over the values recorded for the last period. Much of this
occurred in the early part of the year as a result of several releases from the

‘ Laboratory coupled with a scouring out of the mmd in White Oak Lake basin by early
rains. The operating limit of 10~ pc/ec for gross activity was exceeded 51% of
. the time during the period as illustrated in Fig. 2. The weekly average fluctustion
7 in the Clinch River is illustrated in Fig. 3. Radiochemical analysis data shown in
© Fig. 4 indicates that the average concentration for the period was about 30.6% of.

the MPCw, ' '

+ . Area background measurements were made on a monthly basis and reported
separately. The average monthly background for the period was found to be 3.1%
greater than last half and 2% less than the average for last year. ‘

A total of 101,688 garments were checked for contamination by the
Laundry Monitoring Unit. Of those checked, 10,557 were found to be above maximum
rermissible limits. Of the garments going to commercial laundries for cleaning,
3.4% were found to be above maximmm permissible limits. The histogram on page 9
Fig. 5, shows the weekly fluctuastions in per cent contaminated khaki garments during
the period. ‘ .

' Beginning with the first of this period, the responsibility for the
activities of the Environs Group was transferred to the Area Monitoring Section
from the Assay-Instruments Section. During the period, the group activated air
sampling stations at all of the AEC Perimeter Guard Portals and at Hickory Creek
Bend on the Clinch River. Each station is equipped to sample air by filtering and
to collect fall-out by gum paper and rain-out technigues.
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B. Statistiecal Data

1. Air Activity

a. Constant Air Monitors

Average Iong Lived Activity

Weekly Av. to
- Date this Year, Deviation
Station ‘ Cone. x 10-15 From 1955
Humber Location pe/ce Weekly Av.
HP-1 N 3550 47.83 : - 67.6%
HP-2 S 3001 22.85 - 58.5%
HP-3 S 1000 28.29 - 19.4%
HP-4 W 3513 - 25,82 + 48,09
BP-5 . E 2506 140,02 - hb.5%
HP-6 SE 3012 15.87 - 24,29
-7 wTo0L - 15.15 - 11.5%
HP-8 Rock Quarry "~ 9,07 +12.8%
HP-9 A-10 Site 16.90 - h1.5%
HP-10 - E 2074 38.02 + 31.7%
~ Average 35.98
l . Deviation of this year's average long lived . .
activity to date from last year's average . - 27.1% A
2. Particulate Studiles
a. CAM Filters
Particle Distribution-Weekly Weekly Av, Deviation
Average Number of Particles to Date Wkly. Av. to
' This Year Date this
*Activity Ranges - Dis/2k hours Particles Year From
' | 5 5 6 6 7 7 Per Weekly Av.
Number ILoeation *<10 107~ 10 107 - 10" >10 Total cu. ft. Last Y
HP-1 N 3550 " 76.08 2.0k 0.00 0.00 . 78.12 1.99 + 8.7%
HP-2 S 3001 . 39.04 2,12 - 0.07 0.00 41.25 0.8 . - 39.7%
HP-3 &S 1000 45,92 - 2.65 0.00 0.00 48.57 . 0.97 - 1.0%
(HP=h W 3513 30.50 2.31 0.00 0.00 32.81 0.88 + 27.5%
HP-5 E 2506 292,92 k.92 0.00 0.00 297.84 5,39 + 54.0%
HP-6  SE 3012 b5.96 1.35 " 0.00 0.00 47.31 0.91 + 1.1%
HP-T W 7001 34.81 1.96 0.00 0.00 36.77 0.8 + 5.0%
HP-8  Rock Quarry 28.32 1.k8 0.00 0.00 29.80 0.62 ~ 41.0%
HP-9  A-10 Site 38.96 1.88 - 0.00 0.00 40.84 1,05 - - 13.9%
HP-10 E 2074 8+.88 2.00 . 0.00 0.00 86.88 2.i45 -+ 70,
' Average 1.59
- Deviation of this year's weekly average to '
' from weekly average last year + 15.2%

date




Meteorological Data
a., Rainfall
Total This Year
Normal Yearly Rainfall
Deviation from normal seasonal Yainfall

Liquid Waste Disposal

a., Curies Discharged

Settling Basin
Beta

'« Weekly Av. to date
- this year 5.04

. Deviation from 1955
. weekly average o+ 2.7

b. Submersion Data

Settling Basin
" Beta  Gamma = Total

33.4%4 inches
52,58 inches

White Oak Lake"
" Beta

13.53

+ 64.2%

White Oak Lake

mrep/hr mr/hr Vnr(ep)iir

mrep/hr mr/hr nr(ep)hr

Weekly Av.
to Date
This Year 0.292 0.293 0.585

Deviation
From 1955 ,
Weekly Av. - 52% 4+11.84  + 2.6%

€. Plutonium Discharged

s,\\

6.039‘ o.ol;q 0.079

+ 2.6% +81.8$ +31.7%

___ Settling Basin White Osk Lake
Cone, x - Total mg conc., Total mg
10-9 pg/ecc  Plutonimm 1079 pg/cc_ Plutonium
Weekly Av, to | .
Date this Yr. 2867.5 49.010 386.9 = 103.911

Deviation from
1955 Weekly

Average - 26.0% - 15.7%

+ 28.1% + 36.4%




-

d. Probable average concentration in Chinch River below ﬁhite Osk
Creek using as a dilution factor the ratio of White Oak Iake -

discharge to the flow of Clinch River.

Weekly Av. to Date

this year
Deviation from 1955 Weekly
Average
5. Laundry Decontamination Measurements
Weekly Av.
to Date
. This Year
a. Garments 39.‘[0

b. Special Items 3190

1.92 x 1077 pe/ee

+ 53.6%

Deviation of this
Yéar's weekly av.

- from 1955 weekly av.

1.1%
3498
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SECTION II. ASSAYS - INSTRUMENRTS

. Part A. Salient and Non-Routine Items -

Preliminary reports have been prepared as follows:

1) Energy Response of the ORNL "Slotted" Cutie Pie Chamber
2; Supplementary Information on Dosage Determination with Film

3) Recovery of Multi-ttn Quantities of Contaminated Scrap Metal
4) Personnel Exposures in Planes Carrying Radioisotapes

Completed design for and began procm:enent and- assembly of specia.l
air sampling instrumentation for ART.

P. E. Brown participated from March 12 throngh June 24 at the
Pacific Proving Grounds as a consultant to the NRDL Health FPhysics Group.

Tritium fluid analysis equipment has been installed in Building

‘ 2008.
" Part B. Statistical Data
1. 4ssays and Measurements Unit
a. Counting Services - (Weekly Average).. [
. : Calculations :
A ' _ Reguired or Fo. Counts Units
’ Type of Sample Points Performed Per Total
and Requestor Plotted Alpha Beta Count*® Unit
Smears 2561 2820 1 5383.0
Air Samples 197 225 227 3 1947.0
Ares Monitaring 8.3 28 3 145.0
ERDL 0.7 b 2.6
Decay and Absorption '
St. Louis Iron Works 1.1 L kb
Applied Radiobiology .
(Urinalysis Research) 6.6(gamma.) 0.5 3.7 4 k3.2
Sanitary Engineering 25.7 k 103.0
Health Pivision
(Nasal Smears) 1.6 b 6.4
Average Units Per Week this Report T952.1
Devigtion of Weekly Aversge this Report from
1955 Weekly Average | -.6.1%
Total Units Handled to Date this Year - ' 206,494
Deviation of Weekly Average to Date this Year A
from 1955 Weekly Average - 6.1%

‘ * Unit = 2/3 min,




: b. Chemical Analysis Weekly Average
.. _ Pu (X-10 & K-25) 12,9
v U : 22.5
' sr 16.2
- Gross Alpha 0.4
"Ra .1
Gross Beta 1.5
Pritium _ 0.1
Mixed Fission Products 0.7
Cerium 0.1
Americium 0.1
Protoactinium 0.3
Polonium 0.1
Thorium 2.1
Lead (Urine) 2.5
~ (Blood) 0.9
- (Blahks) 1.2
(air) 0.1

- Average number of sa@les '
per week ' 61.8

Deviation of weekly average
this report from 1955 ‘

weekly average - 2.2%
. ' Total samples handled to
date this year . - 1607

Deviation of weekly average
to date this year from :
1955 weekly average = - 2.2%

2. (Calibration Unit

a, Film R_outine

Average number of films calibrated per week 268
Deviation of the wéek]y average this report

from 1955 weekly average : + 21%
Total films calibrated | 6965

Deviation of weekly average to date this
year from 1955 weekly average + 21%
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b. Instrument Routine

., Average number of instruments calibrated ;
per week 5 - 93
Deviation of the weekly average this report -
‘ from 1955 weekly average + 4
Total instruments calibrated | 2408

Deviation of weekly average to date this :
year from weekly average of 1955 : 4%

3. Portable Instruments Repaired

a. Average number of instruments repaired

per week _ k9 o e
b. Deviation of the weekly average' this | {
report from wekkly average of 1955 ’ + 2%
¢. Total instruments repaired to date |
this year : 1268

d. Deviation of weekly average to date
this year from weekly average cf

. ~ 1955 | .28

k. Operation of Fixed and Semi-Portable Instruments®

1 2 3 ;M 5 6

a. Constant Air Monitors 8190 1817 6575 46 786 .64
b. Momitrens 9828 926 802 166 91% 1.T%
c. Hand & Foot Counters 1386 185 1201 n | 81% .84

1. Total number of "Instrument Days" where an "Instrument Day" is defined as
the number of instruments times the number of work days in the quarter.

2. Number of '_‘Instrument Days™ for which oyerational reports were reéeife@.

3. Number of "Instrument Days" for which operations reports were not received.
b, "Instrument Days" instrument reported out of serviee.

5. Per cent of "Instrument Days" ot reported.

6.  Per cent of "Instrument Days" instrument reported out of service.
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(Cont'd) Operation of Fixed and Semi-Portable Instruments

‘d. AC Poppies (Alphs
& Beta-Gamma)

e. Secalers (including
Alpha Counters)

f. Precipitrons
g. Friskers
h. PFiltronms

i. Disc Air Samplers

1__ 2 3 4 5 6
2808 . 195 2705 O 93 0%
3528 620 2908 28 8% .8
1764 k72 1292 1 3%  .06%
1386 8 1306 0 okg 0%
1260 24 123% 0 98 0%
1890 536 1354 18 .95%

2%
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SECTION III. PERSONNEL, MONITORIRG

Part A, Salient and Non-Routine Items

During February and March 1956, a group of ten employees was
assigned on a temporary basis to compile cumulative exposure data on all

Laboratory personnel.

Four cases of significant exposur§ in the first half of 1956

were 1dentiﬁed as diagnostic X-ray.

| Part B, Statistical Data

1l. Personnel Meters

a. Distribution and I?erformnce of Pocket Meters

Weekly Av,
to Date
This Year
Meters Distributed 3426
Readable Meters 3425
Non-Readable Meters
Non-Readable Pairs 0
Off-Scale Readings 12
Off-Scale Pairs 1.23
b. Expected Off-Scale pocket
" Meter Pairs .10

Deviation of
this year's
av. from 1955

weekly Average

171
LY
66.6%
4]
07.7%
13.4%

c. Distribution and Processing_Data of Film Meters

West Portal 2338
East Portal 1250
Visitors T00
Ring Films, Packets, ete. 123
Routine Neutron Films 328
Special Neutron Films 2
:Calibrations 200
Correspondents 59
Special X-ray Films o
Total Films Handled 5000

+ 13.1%

+ 5%

- 05.5%

- 24,19

+ 32.3%

- 98.1%
+ Ok 7%
- 49.1%
-100.0%

+ 02.3%




-15 -

4. Film Meter Data loss
| Weekly Av.
to Date
This Year
Badge meters imﬂ:
serviced 68
Films lost o
Films damaged 0
A Total | 68
2. Invest{.gai.ions Initiated
a. 'Frm Peekét Meter Records
Significant total of
300 mr (ep) or more .02
O0ff-Scale Pairs 1.40
Ron-Readable Pairs .02
" Total - 1.hh
b. From Film Meter Records -
Weekly PTR of 1000 mrep
or more, or shield of
mr or more i
Questionable PTIR of 1000
or more .60
Lost or damaged films .10
Average »100% or MPE/vk. .88
Total ' ' 10. bk

Investigation Results

Deviation of
this Year's
Av, from 1955

Weekly Average

- 17.7%
0

o
- 17.7%

+ 01i6%
+ 20.0%
- T2.4%
- 58.7%

Investigated to  Confirmed to

Date This Year  Date This Year

Pocket Meters 29
Film Meteps 111
Total 150

Paired off-scale pocket meters investigated
to date this year

15
25
36

29

Legitimate number of off-scale pocket meter

pairs to date this year

Statistical probebility of spurious (paired
off-scale) pocket meter reedings to date
this year

13

.8
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SECTION IV. RADIATION SURVEY

.  Part A. Salient and Non-Routine Items

- Applied Health Physics field training for the’' AEC Fellowship Stud.ents
gtarted June 11 and will be com_pleted by August 30.

One member of the Radiat ion- Survey Group was away from the I.a.bora.tory
on specia.l assigmment with NRDL from Mav 16 through August 3.

. General Research, Chemistry, and Operations Surveys

Approximately 20 ml of radioactive material was spilled in Room 209,
Building 3019 on Jamuery 26, resulting in contamination to floor surfaces as well
as slight personnel contamination of two anployees. Ref: "Spill in Room 209, _
Building 3019", dated January 27, 1956. S ‘ o o

On February 2, 1956, a leak was detected at the steam line in the
northeast corner of the M-room in Building 3505. A fan-shaped area extending three
feet from the line was contaminated with fission products. The concrete beneath the
line was chipped out and the floor resurfaced. Ref- "lesk in Steam Line in Room M,

. Building 3505", dated February 10, 1956.

An employee feill in the canal at Building 3505 (Metal Recovery Building)
on March 1, 1956. He was immersed in the canal water up to his waist. After a shower
no contamination was detectable on his person. Ref: "Radiation Incident Report on
Canal Operation at Building 3505" dated March 1, 1956. o :

. On May 18, three samples containing radiocactive material were delivered
to the Analytical Chemistry Laboratory in Building 3019 for dissolving. While
attempting to dissolve the sample, some of the material blew out of the hood contam- . .
inating the floor. By May 20 a general clean-up had been accomplished. Ref: "Pu
Incident May 18 to May 20, 1956 in Building 3019", dated May 25, 1956.

Reactors, _Ac_:celerators , &nd Related Pl_:xs:_!.cs Surveys

The semi-annual autoradiographic survey of the Graphite Reactor site
was completed during January. Forty films used in this study gave no significant
change in particulate build-up or distribution as compared with previous film surveys.

Circulation of the cooling water to the experimental facility at Hole 17-N in
the Graphite Reactor was interrupted on April 4. This brought on partial melting of .
. the paraffin shield which created a fast neutron hazard in that area of 40 times the -
permissible rate for weekly exposure. The reactor was shut down and paraffin placed
in front of the hole. No significant exposure to personnel occurred during the incident.

ORNL, Y-12 Facilities

On February 1, a large excess reactivity was introduced in one of the
experimental critical assemblies in Building 9213. Details concerning the incident
may be obtained from a report by L. C. Johnson to J. C. Hart. Subject: "Radiation
Excursion in Building 9213", dated August 10, 1956.-

N,
i
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SECTION V. TECHNOLOGICAL STUDIES

v During the first half of 1956, approximately half the effort
of this section was applied directly to consideration of various aspects of
reactor hazards. These included further studies of the Oak Ridge Research
Reactor and a study for the Safeguards Report of the problems arising from

the contemplated enriched loading of the graphite reactor.

. An invited paper on the air pollution aspects of power reactors
was prepared and given at an engineering conference at the University of™
- Florida. Work was completed on a general study of reactor hewards versus
power level.

Included in varied technical assistance on a nmumber of Health
Physics problems of the Division and of the Laboratory were studies of the
Fission Product Prodnction Plant site contamination. An earlier study of

the comparative hazards of radium isotopes was brought up to date for use in
internal dose studies. Discussions with visitors chiefly concerned potential
hazards arising from the operation of reactors for which they were responsible.

J. C. Hart, Chief
Applied Health Physics

Data Compiled by: A. D. Warden
b. M. Davis
J. C. ledbetter
T. J. Burnett
H. H Abee
et. al.

JCH:mfm
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b
. ' 1.0  INTRODUCTION

It has been the practice for the past several years to summarize
health physics monitoring data as required on a daily, weekly, monthly,
quarterly, or annual basis. In general, the formal summary has been
developed annually as an ORNL report for off-site distribution. Follow-
ing the radistion safety training courses, there has been an increase in
the number of requests for health physics data. As a result, it seems
appropriate that a brief summary of the monitoring data be issued more
frequently then annually to include a general distribution to the Lebora-
tory divisions. There will be no change in the reporting of data to
operating groups where information is needed on & daily, weekly, and/or

- monthly basis. Likewise, the detailled annual summary will continue to
be issued for off-site distribution.

2.0  SUMMARY

2.1 Area Monitoring

Figures 1 and 1A show the average background reading as measured at
approximately 50 stations on the Laborstory and five off-area stations.
The average background on the Laboratory has remained essentially constant
‘ since 1954 with the exception of the year 1959 during which unusual ineid-
ents involving considerable contamination occurred. :

Figures 2 and 2A show the radiocactivity measurements in the Clinch
River in terms of percent maximum permissible concentration (MPC)y. Figure 2
gives the average per month for the past twelve months. Figure 2A gives
the average per year since 1954. The peaks occurring in the last twelve
months (November, January, and February) were due primarily to the loss
in dilution in the Clinch River resulting from periodic curtailment of
water releases at Norris Dam.

Figures > and 3A present average air-borne radioactivity measurements
for ten local stations and eight remote stations located at TVA dam sites.
Figure 3 presents data for the past twelve months and Figure 3A is a plot.
of yearly average data from 1950 through 1960. The ‘average value for 1960
was approximately a factor of 10 less than the value for 1959. This drop
was due largely to the curtailment of Leboratory operations during the first
half of 1960 and the installation of more efficient cleaning equipment for
off-gas streams. :

Figures k4 through 5A show the number of particles collected and the
ten local and eight remote stations in terms of average number of parti-
cles per square foot and average number of particiles per 1000 cubic feet
of air sampled. In general, the average number of radiosctive particles
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in the air has been decreasing over the last four years. Although the
average for 1960 was considerably lower than the average for 1959, there
was a noticeable peak in November of 1960 which probably can be attribu-
ted to defective filters in the off-gas systems.

Figure 6 presents the activity range.of the radiocactive particleés
in terms of the percent of the particles, with a total activity of > lO5
d1s/2h hrs. This graph serves to emphasize that most of the particles
are < 102 dis/24 hrs.

Results from first quarter sampling indicate little change in average.
radioactivity background reading and radicactivity in the Clinch River,
The average number of particles collected, both gummed paper samples and
filter type samples, decreased during this quarter.

2.2 Personnel Monitoring

Figure T presents the number of persons per month whose pocket meter
readings exceeded an average of 100 mr per week, based on pocket meter
data of a type which does not regulre the processing of the film badge
meter. The three peaks occurring in September, February and March were
due primarily to continued decontamination and removal of radioactive
components from cells in Building 3019 and from maintenance work on the
HRT system, partlcularly during the month of March. Most of the exposure
was accumulated in background levels of 5 to 50 mr/hr,

No employee received an exposure in excess of permlssible values
during the first quarter of 1961.

2.3 Assays-Instruments

Figure 8 shows the number of employees per month who submitted one

urine specimen > 100% E.I. (Exeretlon Index = qo :693 2.2 x 106) or three
consecutive specimens > 25% E.I. To ‘

The number of employees who submitted one urine specimen > lOO% E.I..
or three consecutive specimens > 25% E.I. decreased considerably over the
number for the last six months of 1960.

One specimen > lOO% or three consecutive specimens > 25% E.I. is
normally the basis for temporary removal of an employee from potential
exposure. An employee whose work assignment is changed for these reasons
is returned to his normal work when two later consecutive samples show
activity < 25% E.I.

2.4 Radiation Surveys

~ During the first quarter of 1961 there were fifteen unusual occur-
rences. These occurrences are listed by title and date in Table 1,
"Unusual Occurrences During the First Quarter of 1961". None of these
occurrences were classified as major events.




3.1

3.2

3.3

3.4
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3.0  STATISTICAL RESUME

Area Monitoring

Fig. 1 Average Redioactivity Background Reading (Months)
“Fig. 1A Average Radiocactivity Background Reading (Years)

Fig. 2 Radioactivity Measurements in the Clinch River §Mbnths)

Fig. 2A Redioactivity Measurements in the Clinch River (Years)

Fig. 3 Air-Borne Radioactivity Measurements (Months)

Fig. 3A Air-Borne Radiocactivity Measurements (Years)

Fig. 4 Air-Borne Radioactive Particles (Months)

Fig. LA Air-Borne Radiocactive Particles (Years)

Fig. 5 Radiocactive Particles Collected on Gummed Paper

Trays (Months)
Fig. S5A Radioactive Particles Collected on Gummed Paper
. Trays (Years)
Fig. 6 Activity Range of Particles Collected On-Site by

Gummed Paper

Personnel Monitoring

Fig. 7 Number of Persons Whose Pocket Meters Exceeded an
Average of 100 mr/wk

Assays-Instruments

Fig. 8 Number of Employees Who Submitted One Urine Specimen
> 100% E.I. (Excretion Index) or Three Consecutive
Specimens > 25% E.I.

Radiation Surveys

Table 1 Unusual Occurrences During the First Quarter of 1961
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Table 1. UNUSUAL OCCURRENCES DURING THE FIRST QUARTER OF 1961

JANUARY

1. Ir/m;dent in Cells 6 and 7 » Personnel Contamination, Building 3019
1/6/61.

2. Puncture Wound Received. in Penthouse, Building 3019 (HPP) - 1/17/61.

3. Contamination Spread from Fuel Sample Carrier, Buildings 7500 (HRT)
and 3019 (HRIAF) - 1/19/61. : S

FEBRUARY

1. Personnel Contamination, Cells 6 and 7, Building 3019 - 2/2/61.

2. Unusual Contamination Occurrence in Buildings 2005 and 2024 Involving
Carbon-14 - 2/7/61. : ’

3. Clothing Requirement Violation and Contamination Incident, Building
3019 --2/13/61. L ‘

b, Investigation of Off-Scale Pocket Meters Received in Cell 5, Building
3019 - 2/13/61. o : :

. 5. R7pt1/1é-e of Ce-133 Target at 86" Cyclotron, Building 9201-3, Y-12 -
‘ 2/21/61.

MARCH

Contamination Incident in Room 219 of Building 4501 - 3/1/61.
Contaminated Wound Received at Building 7500 (HRT) - 3/2/61.
Ruptured Target at 86" Cyclotron, Building 9201-2, Y-12 - 3/3/61.
Ruptured Target at 86" Cyclotron, Building 9201-2, Y-12 - 3/5/61.
Contamination Incident in Iab 8, Building 3026-C - 3/2/61.

Area Contamination, Building 7500 (HRT) - 3/11/61.

Air Activity, Building 7500 (HRT) - 3/27/61.

.
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‘ 1.0 SUMMARY

There were no reportable radiation incidentsl during the quarter
although one radiation exposure occurred which exéeeded the maximum
permissible exposure level permitted to‘the hand and forearm. All
éxvcept one of the 22 unusual occurrences experienced during the quarter
were categorized as minor eventé. There were no major increases in the
radioactivity in the waste effluents; radiation background readings

indicated only normal variations.

1.1 Unusual Occurrences

Twenty-two unusual occurrences were recorded during the second
quarter as listed by title and date in Table 1, Fourteen of these
events involved the contaminstion of personnel, Laboratory surface

‘ areas, or both. In addition, there was one fire » two puncture wounds
potentially involving contemination » and five instances where air con-
tamination was the primary source of interest, One .of the 1% events
involved significant personnel exposure (see Section 1.2 below) and
-is classified as a major event since a laborsatory operational limit
was exceeded by a considerable margin, .The cri'l;eria. .for distinguishing

between the minor and major event have been previously es‘l::a.‘blished.2

1.2 Personnel Monitoring Resume

The only employee recelving an exposure in excess of permissible
limits during the second quarter of 1961 involved & hand expdsure sus-

tained while the employee was performing a product transfer operation.

= Atomic Energy Commission Manual, Chapter OR-0523 » "Radiation Exposure Reports",

. 2 See ORNL 3073, p. 4, Section D,




The dose to the forefinger and thumb of the right hand was estimated
to be about 33Q rem. No clinical effects were observed and no detectable
internal exposure occurred. The whole body penetrating dose was ~65 mrem,

As a partial index of the external exposure status of employees
performing day-to-day routine operations involving radioactive'materials,
Flgure 1 présents the number of persons per month whose pocket meter readings
for that month averaged greater than 100 mrem per week.3 The data in
Figure 1 are not significantly at variance with those for the preceding
nine moﬁths. | |

Figure 2 shows the number of employees per month who submitted
one urine specimen >100% EI, or three consecutive specimens >25% EI}*
The values for 1960 shown in Figure 2 represent. the average for the
period during the time the majérity of caseé related to the 3019 clean-
up operation. The lower values for June 1961 may have been due to the

fact th?t fewer samples were processed as the result of the relocation

3 These are persons who, for at least a month, have had a sustained exposure
rate which is greater than 100 mrem per week. An exposure rate of 100
~mrem per week 1s significant since, if continued, it produces the limit-

ing accumulated dose to the whole body of S(N-lBS rem to age N years.
The system further provides that cumulative pocket meter readings accrued
during a quarter in excess of 1000 mrem and/or-off scale pocket meter
readings (>200 mrem) require the brocessing of the film badge meter.,
'In all instances where film badge meters are processed for the above
two reasons the results are supplied to the health physics area repre-
sentative for evaluation and subsequent review. by supervision.

% EI is Excretion Index = q 9'—2%1 2.2 x 10° (in da/m/any),
vwhere g = Maximum Permissible Body Burden of isotope having an eliminstion
half life of Ty, days. One specimen of>L00% EI, or three consecutive
specimens of >25% EI, is normally taken as a basis for considering
temporary removal of an employee from further potential exposure, An
employee whose work assigmment is changed for these reasons is returned
to his normal work when two later consecutive samples show the EI to
be less than 25%,




of the bio-assay laboratory. During the second quarter two individuals
were removed temporarily from their regular work assignment .on the
basis of an elevated EI determination.

"An administrative procedure is currently being studied by the
Internal Dose Section for the purpose of establishing & routine to allow
for "adjustments" in the radiation dose status of employees who are
subjectéd.to both external and internal radiation exposure. In this
regard the ICRP5 has recommended as follows:

"The radiation doses delivered to the appropriate

organs or tissues should be calculated and noted

on the personal record, and the permitted doses

of external radiation should be adjusted to allow

for the 'internal'! doses.™
The ICRP statement has been interpreted to mean that an increase in the
body burden of certain radioisofopes above some arbitrary value (say above
30%) 1s of sufficient significance to consider the limiting of external

exposures to a point below the otherwise permissible occupational external

exposure rates,

1.3 Environmental Monitoring

Figures 3A and 3B show the averagé gamma, backgréund reading as
. measured at approximétely 50 statlons at or near the Laboratory site and five
off-area stations. The average background recorded at these stations during
the second quarter of 1961 appears to be relatively stable,

Figures 4A and 4B show values for the Clinch River in terms of the

per cent of the maximum permissible concentration. The monthly averages

5 .Recommendations of the International Commission on Radiological
Protection (Adopted September 8, 1958), Pergsmon Press, p. 18.




(Figure LA) show the usual fluctuation pattern varying in most cases
with high or low river flow. Although the per cent (MPC)w for the first
half of 1961 shows a slight increase over the level recorded for 1960,
(Figure U4B), the pattern shown for the past six years seems to be relatively
stable. 7 |

Figures 5A and 5B show measurements representing air-bérne radio-
~active constituents for eight remote Stations located from 12 to 120
miles from ORNL and ten local stations. The gecond quarter valnes
deviate from previous report periods only withih normal statistical ranges.
No significant general exposure contribution is indicated (either for
Laboratory or off-site personnel) as the'concentrations continue to
average less than one per cent .of the (MPC)a as specified in Handbook 69.

Figures 6A through 7B show the number of particles collected at
the ten local and eight remote stations in terms of the average number
of particles per square foot of surface area and the average numﬁer of
particles per 1000 cubic feet of air sampled, No significant personnel
exposure 1s indicated and the cessation of weapons testing appears to
continue to play an important part in the reduction of the number of
particles collected at the remote stations.

The Per cent abundance bf radioactive particles showing a total
activity of >10° dis/24 hrs. is shown in Figure 8. There is no
immediate explanation for the low values recorded for the month of
Mey or the somewhat greater values recorded for the month of June,
It is clear that most of the particles collected are less than lO5
dis/24 hrs. However, as the distribution of particle sizes is not known,

the data are not directly related to any biological hazard index.

- -




Table 1,

'Figﬁre 1.

 Figure 2.
F;gure 3A,
Figure 3B.
Figure %A,
Figure 4B,

Figure 5A.

Figure 5B.

Figure 6A,
Figure 6B,

Flgure TA.

Figure TB.

Figure 8.

2.0 TABLES AND GRAPHS

Unusual Occurrences During the Second Quarter of 1961

Number of Persons Whosé Pocket Meter Readings Exceeded
An Average of 100 mrem Per Week,

Number of Employees Who Submitted One Urine Specimen >100%
EI (Bxcretion Index) or Three Consecutive Specimens >25%EI.

Average Radioactivity Background Reading: (July 1960 through
June 1961). ,

Average Radloactivity Background Reading (1950 through
June 1961). , E

Radiocactivity Measurements in the Clinch River (July 1960
through June 1961).

Radicactivity Measurements in the Clinch River (195% through
June 1961).

‘Airborne Radiocactivity Measurements (July 1960 through June 1961).

Airborne Radioactivity Measurements (1950 through June 1961).
Airborne Radiocactive Particles (July 1960 through June 1961).

Airborne Radioactive Particles (1950 through June 1961).

‘Radloactive Particles Collected on Gummed Paper Trays (July 1960

through June 1961).

Radiocactive Particles Collected on Gummed Paper Trays (1957
through June 1961).

Relative Abundance of Particles >10° d/2% hrs (July 1960
through June 1961).




Table 1., UNUSUAL OCCURRENCE REPORTS BY TITLE FOR THE SECOND QUARTER OF 1961

10.

 Soil Contamination (F,P,

APRTL

Radicactive Material Spill, (Tec-99) Lab. D-29, Bldg, 4500 - 4/4/61

Personnel Contaminatlion, (U-233) Bldg, 3019 (HPP) - 4/3/61

Personnel and Room 127 Contamination (FP, Pa-233) Bldg. 4501 - 4/5/61

Transient Alr Contamination (Xe, Kr) Bldg. 3005 (LITR) - 4/11/61

Surface Contamination (S-35) Bldg. 9207, Room 307-A - 4/12/61

Potential Puncture Wound Contemination (Pu-239) Bldg. 3019 Penthouse - 4/12/61

Radiation and Contamination Incident at Fission Products Development Laboratory

(sr-90) Bldg. 3517 (F3P) - 4/14/61 -

Surface Contamination (U-238) East Pad, Bldg. 3503 - 4/18/61 \

Personnel and Area Contamination (Am-24l) Bldg. 3508, Lab 2 - 4/25/61

E;nt;gination Incident and Zoning Procedure Violation (Pu-239) Bldg., 3505 -
25/61

MAY

Alr Activity (A-hl from B-9 Experiment) Bldg, 3042 (ORR) - 5/3/61
Air Activity (Kr-85) Bldg. 3517 éFSP) Cell 1k - 5/17/61

Air Activity (I-132) Bldg. 7500 (HRT) Storage Pool - 5/17/61
Alpha Air Contamination (U-235) Bldg. 3019 (HPP) Cell 2 - 5/19/61
Personnel Contamination (U-233) Bldg. 3019 (HFP) Cell 2 - 5/22/61

JUNE

ORR South Hot Cell Fire (NaK) Bldg, 3042 - 6/1/61
Personnel Contamination (U-233) Bldg. 3019 (HFP) - 6/2/61
Personnel Contamination.g.P.) Bldg. 7500 (HRT) - 6/2/61
at Pipe Tie, 4508 Construction Area (New Ceramics
Bldg.) - 6/13/61
27p27ged Target Contamination (Cs-132) 86" Cyclotron, Bldg. 9201-2 (Y-12) -
16/61 : ‘
Puncture Wound (no contamination) Bldg, 3022 - 6/21/61
Personnel Contemination (Cs-137, Co-60) Ditch SE of Bldg. 3019 (HPP) - 6/21/61
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1.0 SUMMARY

There were no recorded radiation incidentsl during the quarter. There
were 24 unusual occurrences experienced which were categorized as minor
eve_nts.2 There were no exposures which exceeded the maximum permissible
limits and no employee had a body burden which, for the previous 12-month
period, exceeded the reportable levell of 50% of the meximum permissible
when averaged over a period of one year. There were no major increases
in radioactivity in the waste effluents; radiation background readings
indicated only normal variétions except for the effects of radiocactive
fall-out presumed to have originated from weapons tests performed by the

U.5.5.R.

1.1 Unusual Occurrences

Twenty-four unusual occurrences (Table 1) were recorded during the
third quarter. Twelve of these events involved principally the contami-
nation of personnel, laboratory surface areas, or both., In addition, there
were two fires, six wounds of varying severity potentially involving con-
tamination, one release of contaminated water, and three events where air
contamination was the primary source of concern. Only one of the air con-

tamination events resulted in significant residual surface contamination.

Defined in Atomic Energy Commission Manual, Chapter OR-0623, "Radiation
Exposure Reports".

The method for classifying unusual occurrences is described in ORNL-3073,
pp. 4-5.




In no case did an employee sustain a significant intake of radiocactive

3

materials,

1.2 Personnel Monitoring Resume

The highest exposure sustained by an employee for the third quarter
involved a skin dose of ~ 6.6 rem (Table 2) which is 66% of the maximum
permissible quarterly dose (MPDQ).4 The second highest exposure sustained
by an employee involved a whole body exposure of ~ 1.6 rem which represents
53%;of the MPQQ. The highest cumulative skin dose for the year through the
third quarter was 18.8 rem or 63% of the maximum permissible annual dose
‘ (MPDA). The highest cumulative whole body exposure for the same period was
~ 5.0 rem or 42% of the MFD,. The individual who sustained the highest
whole body dose for the quarter was the same employee who sustained the
highest cumulative whole body dose for the year to date and as of Septem-
ber 25, 1961 this employee had accumulated ~ 41% of the maximum permissifle
dose permitted by the age proration formula 5(N-18).

The pocket meter data continueto correlate well with film badge dose
data and are a valuable index of the external exposure status of employees

who perform day-to-day routine operations involving radiocactive materials.,

3 Urine samples are requested as a standard precautionary measure from
persons involved in unusual occurrences in those cases where an uncon-
trolled release of radioactive material occurs, Also, when appropriate,
individuals may be requested to submit fecal samples and/or may be
scheduled for checking in the whole body counter facility.

N

NCRP and FRC.




Figﬁre 1 shows the number of persons per month whose pocket meter readings
for that month averaged > 100 mrem per'week.5

At the conclusion of the third quarter only two employees had accumu-
lated a bone burden of Pu239 in excess of 30 per cent6 of the maximum
permissible as determined from urinalysis by currently established methods.
Both employees have submitted urine samples routinely over the past several
months and it appears likely that the deposition of Pu239'in_bone will not

exceed ~ 1/3 of the maximum permissible body burden.

1.3 Environmental Monitoring

7

An increase in radioparticulate fall-out, presumably originating from
the testing of nuclear weapons by the U.S:§.R., became evident during the
month of September and radioparticulate fall-out affected background measure-

ments in all phases of the air monitoring program,

>

These are persons who, for at least a month, have had a sustained exposure
rate which is greater than 100 mrem per week. An exposure rate of 100
mrem per week is significant since, if continued, it produces the limit-
ing accumulated dose to the whole body of 5(N-18) rem to age N years.

The system further provides that cumulative pocket meter readings accrued
during a quarter in excess of 1000 mrem and/or off-scale pocket meter
readings (> 200 mrem/day) require the processing of the film badge meter.
In all instances where film badge meters are processed for the above two
reasons the results are supplied to the health physics area representative
for evaluation and subsequent review by supervision.

The action point for curtailing an employee's exposure to internal emitters.
Gamma spectrometry indicated that the radioactive content of the fall-out

material included Np239 and mixed fission products consisting primarily of
Bal%0 4 12140, mel32 4 1132 Mo99, 2r95 + Nb95, and TI3L.

...3-




The average concentration of radiocactive materials in air increased by
approximately two orders of magnitude (Fig. 2) at both the-LAMS and RAMY
stations. The five off-area background stations showed a two-fold increase
in the general background dose rate (Fig. 3) while the average background
reading at the 50 stations located on or near the Laboratory site showed
only slight increases over the average for the year to date. (The dose
rate readings of the 50 on-site stations are normally 5 times, or more,
fhe background dose rate reading at the off-area stations; therefore, the
fall-out which began in September did not reflect a dramatic increase at
the on-site stations.) During the month of September, the number of
radioactive particles collected on filters at the IAM and RAM stations
increased by at least three orders of magnitude (Fig. k) over the number
of particles collected during the month of August. Similarly, during
the month of September, a marked increase was recorded in the number of
radiocactive particles collected on gummed paper fall-out collectors
(Fig. 5) at the IAM and RAM stations. However, the ratio of the number
of particles with a radiocactive content of greater thanle5 d/24 hrs to
the total number of particles collected on gummed papers at the 10 LAM
stations (Fig. 6) did not change significantly indicating that the specific
actlvity of the particles is similar to that which had been observed

earlier in the year,

8

LAM - Local Air Monitors consisting of 10 stations located at or near the
X-10 site,

9 RAM -~ Remote Air Monitors consisting of 8 stations located from 12 to 120
miles from ORNL,

-4 -




Radioactive materials in the Clinch River in terms of the per cent of
the maximum permissible concentration (MPCW) decreased appreciably (Fig. T)
from the level recorded for the previous quarter., The decrease was due
primarily to an increased flow of the river (greater dilution) and a reduction
in the quantity of radioactive wastes discharged to the river during this
period.

A survey of the ORNL roads and streets made on September 30 showed no
significant contamination at any of the points surveyed. This is in sharp
contrast with previbus surveys where numerous contaminated spots resulting
from accidental spills were recorded., The marked improvement observed in
this recent survey is attributed largely to improved handling and transport

methods used in the transfer of radioactive materials between facilities

and in the transport of wastes to the Melton Valley area,
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Table 1. UNUSUAL OCCURRENCE REPORTS FOR THE THIRD QUARTER s 1961

~N O\ WO

10.
11.
12.
13.
1k.
15.
16.

17.
18.
19.
20.

21.
22.
25.
2k,

JULY

Puncture Wound (Sr-90, Cs-137) Bldg. 3517 (F3P) - 7/8/61

Area Contamination from Ruptured Source (Cf-252) Lab. H-19, Bldg. 4500 - 7/8/61
Air Activity (FP gases) Bldg. 3005 (LITR) - 7/9/61

Personnel Contamination (Cs-137) South Cell, Bldg. 3031 - 7/18/61

Air Activity (FP gases) Cell B-2, Bldg. 3026-D - 7/25/61

Area Contamination from Dropped Source (Am-241) Bldg. 9201-2 - 7/2L/61
Personnel and Area Contamination from Equipment Rupture (Th, U) Room BSTY,
Bldg. 4501 - 7/28/61 :

AUGUST

Area Contamination (U, Th) Room 11, Bldg. 2000 - 8/1/61

Contaminated Water Leak (Na-2L, A-L1) Bldg. 3042 (ORR) - 8/5/61

Area Contemination (Th) 100-A Loop Area, Bldg. 9204-1 - 8/6/61

Personnel and Area Contamination (I-131) East Cell, Bldg. 3028 - 8/7/61
Personnel Contamination (Pu-239, Am-24l) Drain Line, Bldg. 3508 - 8/14/61
Personnel and Equipment Contamination (@, B, y) Burial Ground # 5 - 8/17/61
Alr and Surface Contamination (MFP) Crane Bay, Bldg. 7500 (HRT) - 8/17/61
Potential Wound Contamination (Pu-239) Cell 2, Bldg. 3019 (HPP) - 8/17/61
Radiocactive Material Spill (U-depl.) Room 118, Bldg. 4501 - 8/22/61

SEPTEMBER

Personnel and Area Contamination (Pm-147, Am-241) E. Shed, Bldg. 3029 - 9/7/61
Potential Wound Contamination (Pu-239) Penthouse, Bldg. 3019 - 9/13/61
Contaminated Waste Can Fire (U) Room L2, Bldg. 2024 - 9/15/61

Personnel and Area Contamination (As-70,72,74) 86" Cyclotron, Bldg. 9201-3 -
9/15/61 |

NeK and 0il Fire (MFP) Cell A, Bldg. 3026-D - 9/20/61

Potential Wound Contamination (MFP) Burial Ground # 5 - 9/22/61

Severed Artery, Right Wrist (no contamination) Room A-23, Bldg. 3500 - 9/24/61
Hend Wound (no contemination) Burial Ground # 5 - 9/26/61




‘ Table 2. PERSONNEL MONITORING EXPOSURE RESUME

"~ Cumulative Dose (rem) for
Employee Division Third Quarter Dose (rem) l1st, 2nd and 3rd Qtrs 1961

D, D, % MPDQ D, D, % MPD,

A E and M 2.0 0.06 20 (DS) 18.8 0.5 63 (DS)

B Isotopes 2.0 1.6 53 (Dc) 6.2 5.0 Lo (Dc)

C Isotopes 1.5 1.1 37 (Dc) 6.2 4.9 ] (DC)

D Isotopes 6.6 6 66 (DS) 11.h 2.7 38 (DS)

E Isotopes 2.0 1.k L7 (Dc) 6.0 4.3 36 (Dc)

F Isotopes 1.8 1.1 33 (Dc) 5.3 3.5 29 (DC)

‘ G Isotopes 1.3 0.9 30 (Dc) k.6 3.4 28 (Dc)
| H Health Physics 2.4 1.5 50 (Dc) 4.3 2.8 23 (Dc)
I Isotopes 1.4 1.1 37 (Dc) b7 2.6 22 (Dc)

J Isotopes 3.4 1.0 34 (Ds) 3.9 2.2 18 (D(':)

K Isotopes 1.6 1.4 L7 (Dc) 2.0 1.8 15 (Dc)

Note: Table 2 includes (l) all employees whose quarterly dose exceeded 5.0 rem for
the skin (Dg) of the whole body or 1.0 rem for the total body (De), and (2)
all employees whose dose for the year to date exceeds a Ds of 15.0 rem or a
De of 3.0 rem. The MPDg is the maximum permissible dose allowed in a cal-
endar quarter (13 weeks); the MPDj is the maximum permissible dose allowed
in a year.
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1.0 SUMMARY

During the quarter 22 unusual occurrences were recorded, one of which was
classified as a major e.ventl and became reportable2 to the AEC as a radiation
incident. The reportable incident involved beta burns on the hands of an em-
ployee and represented the only personnel exposure sustained during the quarter
in excess of permissible levels. Discharges of radicactive wastes to the en-
vironment were within permissible levels and there were no major increases in
radicactivity in gaseous waste effluents. However, the radiocactivity discharged
to the Clinch River through White Oak Dam increased by é factor of two over thé
third quarter. Radiation background readings were normal except for the con-
tinuing influence of radioactive fall-out presumably originating from weapons

testing.
2.0  UNUSUAL OCCURRENCES

Twenty-two unusual occurrences were recorded during the fourth quarter.
One of these events was classified as a major event by Laboratory standards
and weas evaluated by an investigation committee consisting of ORNL and AEC-OR0O
representatives. The 21 minor events were classified as follows: Twelve events
involved principally the contamination of personnel, equipment, laboratory sur-
face areas or combinations of the three; three minor wounds involving potential
contamination were treated at the dispensary; three events involved only air
activity; a criticality excursion presented a temporary contamination problem

and a rise in radiation background requiring special controls for a short period

The method for classifying unusual . occurrences is described in ORNL-3073,
pp. L4=5.

2 Defined in Atomic Energy Commission Manual, Chapter OR-0623, "Radiation
Exposure Reports".
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of time; one fire occurred involving radioactive materials; and a damaged ship-
ping waste container was found leaking at a Knoxville express terminal.

1. A RbCl target ruptured at the 86" cyclotron after approximately fifteen
minutes of bombardment releasing the radiocactive contents of the target material
into the machine and cooling water. This resulted in gross contamination of the
pit area.

Two employees contaminated their work clothing and sustained minor con-
tamination of the hands. DPocket meters were worn by both employees and the high-
est reading was 45 mr. Analysis of urine specimens indicated no significant
internal exposure.

2. Approximately 25 grams of uranium powder ignited and burned on top of
& work bench in cne oflthe metallurgical facilities. The fire resulted follow-
ing the transfer of the powder from a glass container to a polyethylene bottle.
Only minor contamination resulted and it was confined to a small area at the
work bench. Urinalysis performed for the one employee involved indicated no
significant internal exposure.

3. . A routine survey of sample material brought to a counting room in
Bldg. 3001 led to the discovery of alpha contamination on a desk located in the
room. Surveys of work benches, desk tops, and floor areas indicated U254 con-
tamination spread generally over the room.

Air samples taken in the room indicated no significant air-borne con-
tamination. Employees, known to have been in the room,rwere found free of con-
tamination at the time and urine sample results indicated no significant internal
exposures.

Decontamination procedures required about three man days of effort.

The circumstances which led to the contamination of the area were not determined;
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however, it was recommended that the work area be placed on & routine survey
schedule and good housekeeping techniques be reviewed.

4, A coolant water line at the 86" cyclotron ruptured filling the tank
to about 75% of its capacity. It was recommended that some mechanical means be
devised to dry out the machine and that personnel should not enter the tank.
However, on a later shift, two employees entered the taﬁk and contemination was
spread outside the controlled area. Pocket meters worn by the two employees
read 145 and 95 mr respectively. Urine and fecal samples indicated that no sig-
nificant internal exposure was incurred.

5. While performing operations on two irradiated fused salt specimens loca-
ted in the defilming section of & corrosion examination facility cell, an employee
recelved beta burns to the tips of the thumb, index, third and fourth fingers of
the left hand; the tip of the thumb, side of index finger, and side and tip of
the third fingers of the right hand were involved but to a lesser degree.

The employee first reported to the dispensary on November 1 with a éom-
plaint of "nﬁmbness" at the tip of the index finger of the left handa Although
there was no evidence of radiation injury at this time, the employee alluded to
the possibility of his having received an exposure and was asked by the physician
to report daily for further observation. On November 6 it became evident to the
physician that a radiation burn was very probable and a committee was sppointed
to investigate the circumstances ofnthe cése.

The éxposure is believed to have been sustained on two separate occa-
sions as follows: On October 21 the employee made the decision to perform manu-
ally a chipping operation on the fuel specimen hélding the specimen in a pair of

forceps with the left hand while chipping the surface of the specimen with an

X-acto knife held ‘in the right hand. Then, two days later on October 23, the
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‘ employee attempted to flex & specimen from a silicone rubber mold with his left
hand and actually removed the specimen from the mold with his left index finger
and thumb. He had previously measured the source strength as 10 rad/hr at 3 feet,
but grossly misjudged the dose rate at distances of very close approach. Measure-
ments were made on representative samples of the irradiated material and the ac-
tual dose rate of the specimen attenuated by the thickness of a rubber glove was
estimated to be approximately 125 rad/sec. A mockup of the cell was constructed
and attempts were made to duplicate the operations performed by the employee us=-
ing non-radioactive replicas. Using elapsed time and distance studies derived
from motion pictures made of the above proceedings, the dose was estimated to
have been at least 1200 rem.

The accident points up the necessity for fa@iliarizing all personnel
” with the hazard associated with the direct handling of radioactive materials.
‘ Further, supervisors must keep under close surveillance potentially hazardous
operations to ensure that employees use safe procedures at all times.

6. An employee received a head laceration when he walked under a manipu-
lator earm in the cell access area at Bldg. 3025. Although a survey of the
menipulator arm showed contamination of approximately 2000 d/m 5,7 activity, no
contamination was detected at the site of the wound.

To prevent a recurrence of this nature, the placing of padding on
manipuletor arms, where feasible, was recommended.

T. Air activity occurred in the ORR when flange blanks on the B-9 air
sweep line were removed to install a repaired section of line that had been
o taken out previously. The air monitors operating in the building showed a rise

in background to approximately 50% of the masking level. The two employees who

had been repairing the air sweep line were contaminated slightly and had dosimeter

’ readings of about 20 mr each.




All personnel that had an opportunity to be in the building during the
’ event were checked for contamination. Although no contamination was found on
clothing, nasal smears indicated the presence of alr-borne contamination.

A thorough probe and smear survey of the building indicated thet most
of the contamination on the floors was the result of tracking. Horizontal and
vertical surfaces above floor level were free of contamination.

Urinalysis data indicated no significant exposures. However, whole
body counter techniques indicated the presence of less than 3% of the maximum
permissible level of 0058, 0060, and. Cr57 for the two employees engaged in the
repair operation.

8. The dismantling of an experiment resulted in the spread of contamina-
tion in the south hot cell facility at the ORR. The material causing the con-
tamination was approximately 200 grams of tantalum which had been utilized as a

‘ thermal shield for the experiment. During the period of irradiation consider-
able Ta182 was formed from the oxidizing tantalum shield. When an attempt was
made to flush the oxidized tantalum down the cell hot drain, backup action oc-
curred in other hot drain lines in the building and radiation readings were de-
tected as high as 10 r/hr on certain unshielded portions of the drain line.
There was no evidence cf air activity.

The backup was due to the fact that the drainage system did not have
sufficient capacity to handle flushing operations. Steps have since been taken
to correct this problem by adding additdonal drain lines.

9. The dismantling and inspection of a Giannini pressure transmitier that

had been removed from the HN-1 facility in the CRR resulted in personnel and

area contamination. The transmitter was dismantled in the instrument shop and

: later inspected in Bldg. 3005 (LITR). Work benches and floors in both areas
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were contaminated to readings of 35 mr/hr; however, the contamination was con-
fined to rather small areas and cleanup proceedings were started immediately
alleviating much of the problem.

Two employees performing the dismantling and inspection work were con-
taminated, requiring the removal and disposal of work garments and hand decontam-
ination. Analysis indicated the principal materials involved to be Celuh, Csla7,
and Co6o. Urine specimens submitted for analysis, as well as whole body counte-
ing resulté, indicated no significant internal exposures to personnel. It was
recommended that supervision require that a radistion-contamination surwvey be
made prior to removal of equipment from the CRR experimental facilities.

10. A product cylinder containing approximately 90% enriched uranium in a
compound of UF6 was placed in a plastic bag, removed from Cell 2 in Bldg. 3019,
and transported to Room 100 for weighing. Aé the plastic bag was being opened,
the employee detected fumes escaping. He immediately resealed the plastic bag
and notified his supervisor.

A radiation survey of the employee indicated no personal contamination
although the sceles were contaminated to a slight degree. Urinalysis ldater in-
dicated that no significant internal exposure occurred. A recommendation was
‘made to (a) place the weighing station in a more isolated location and (b) re-
quire the use of respiratory protection during the weighing operation.

11. A criticality excursion occurred in the east test cell of Bldg. 9213.
Ventilation fans were turned off, the cell doors taped, and the resulting con-
tamination confined mainly to the cell area. The highest instrument reading
cbtained through the control room door approximately five minutes after the
excursion indicated a 10 rad/hr field. Three hours later an instrument reading

at the same location indicated a radiation field of less than .0l rad/hr. Most

of the radicactivity inside the test cell was short lived and decayed rapidly.
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‘ ’ Film badge data indicated no significant external exposures. The
analysis of urine and fecal samples indicated that no significant internal ex-
posures resulted.

12. An employee received & finger wound while dismantling thermocouple
assemblies in the cell access at Bldg. 3025. A screw driver slipped as pressure
was being applied, pierced a glove worn by the employee, and punctured the mid-
dle finger of the left hand. Subséquent checks revealed no significant contami-
nation in the wound. A smear check of the screw driver indicated approximately
1.4 x 107 d/m B,y activity and no significant o activity.

Urinalysis and a whole body counter check indicated no significant in-
ternal exposure as the result of this occurrence.

Internal contamination through puncture w;unds continues to present'
an internal exposure potential where direct maintenance is performed on con-
‘ taminated equipment with contaminated tools. At best, gloves provide only par-
- tial protection and the potential for accidents of this type decreases in direct

proportion to the amount of skill and care that will be exercised.

33

15. An ampule containing one curie of Xel ruptured in Bldg. 3028E set-

ting off alarms connected to the building air monitors and monitrons. The ampule \
had been placed on the floor while other manipulations were being made prepara-
tory to placing the ampule in a shipping container. It is believed that the
rupture occurred as the result of an excessive bulldup of pressure within the
ampule following a heat sealing operation. The highest instrument reading ob-
tained in the area shortly after the rupture indicated approximately 100 mrad/hr.

Pocket meters worn by employees in the building at the time of the oc-

currence indicated that the maximum dose received by an employee was about 25 mr.

133

[

Improvement in the design of the Xe operation was started on the

‘ day following this occurrence which should aid in the prevention of similar occur-

rences.
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1k. A bottle containing 5 liters of uranium nitraete solution (400 grams/

liter of U255)

dislodged and spilled in Room 201, Bldg. G213. The liquid seeped
through the floor and metal grating to a lower level contaminating some of the
equipment located there. Clothing and hand contamination problems were handled
without difficulty.

All personnel involved in cleanup operations were requested to submit
urine samples for analysis. Positive evidence of trace quantities of internal
contamination was indicated in the case of two employees who were involved. The
expeosure: was not considered to be significant.

15. Three employees weré contaminated while installing a water jet line
from the uranium storage area to a floor drain in the west end of the pipe
tunnel, Bldg. 3019. The storage area ﬁad been used for storing U235, and the
line was being installed in preparation for decontamination operations prior to
equipment removal. Although all recommended equipment for personnel protection
was worn during this work, failure to tape the face hoods to the coveralls re-
sulted in contamination of the neck and throat area of the three employees.

In addition, one employee contaminated his hands during the removal of his con-
taminated garments. However, analysis of urine specimens indicated nc signifi-
cant 1lnternal exposure.

In order to prevent & recurrence of this nature, personnel will be
reguired during future operations of this type to wear plastic suits with a
positive air supply. Also the suits will be washed down and carefully monitored
prior to removal.

16. A noticeable increase in the counting rate of a hand and foot counter

located in Bldg. 4507 led to an investigation which revealed contaminated UHF

lines leading from Cell 4 into the operating area. Radiocactive materials had
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flowed into the lines during a non-routine checking operation involving the salt
transfer lines. Instrument readings indicated that some lines were contaminated
as high as 2 rad/hr with a moisture trap reading 8 rad/hr. It became necessary
to remove the contaminated trap and hot lines and the operation was completed
without incident.

Film badges worn by personnel working in the operating area were pro-
cessed and all exposures were well below maximum permissible levels. Urinalysis
indicated no significant internal exposures.

17. A cardboard package containing radioactive wastes being shipped to ORNL
from the Texas Instruments Company, Dallas, Texas, was discovered by warehouse
personnel at the Roadway Express Terminal, Knoxville, Tennessee, to have been
damaged in transit. A survey made at the terminal by Health Physics personnel
indicated a small area of low level contamination on the floor of the trailer
that had brought the container to Knoxville. A survey of a second trailer in-
volved in transporting the package to ORNL was checked and one spot of contami-
nation was found on the flcor of the trailer. The radiocactive waste in the
damaged container was identified as 0057, Fe59, P52, Aul98, and Sblgl.

Both trailers involved were decontaminated at ORNL before release.

18. An employee received a slight puncture wound, through rubber gloves,
on the ball of his left thumb while placing new filters into a metal frame in

137

Cell 16, Bidg. 3517. The metal frame was surveyed and Cs was determined to
be the principal contaminant counting in places as high as 3 x lO5 d/m B,7.

When the wound was surveyed at the dispensary, traces of contamination
were found and reduced to background by a soap and water rinse.

Urinalysis indicated no significant internal exposure.

19. A 15-minute disruption of the exhaust system serving the Analytical

Chemistry labs and cells in Bldg. 3019 led to a2 routine probe and smear survey
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to determine if there had been any leaks from hoods as the result of the exhaust
system failure. The survey indicated general contamination on the floor of the
operating areas east of HRLAF cells with the highest level of contamination
(probe reading of L x 10° d/m a) found located around a hood near the center of
the east wall of the opersting area. The shoes of a number of employees were
found to be contaminated probing as high as lOu d/m . The hallways and most of
the HRLAF operating area were cleaned to permissible levels before the end of the
work day. The tile floor in front of the hood where the spill occurred had to

be replaced.

It was determined that the contamination was not the result of the ex-
haust system failure but had occurred prior to that time. Investigation of stains
on the hood ledge indicated that the contamination resulted from the spillage of
a liguid source. Pulse height analysis indicated the material to be Am2hl. No
Sr was detected.

Urinalysis indicated no significant internal exposure.

Due to the fact that the spill was not reported at the time it happened
to area supervision or Health Physics, the recommendation was made that all em-
ployees be informed of the necessity of reporting radiocactive spills immediately.
Had such immediate action been taken in this case, the contamination could have
been isolated, confined to a smaller area, and resulted in much less cleanup
effort.

20. As the demineralizer system was being readied for service, prior to
starting ﬁp the LITR, a2 hose connecting the pumps to a resin column became dis-
connected. This allowed the reactor water from the reservoir to be\released
through the pump and resin columns. An estimated 1000 gallons of water and 3-5

gallons of resin were released. The water escaped under the north door of the

building and flowed down the street eastward to the intersection of a roadway
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near Bldg. 3010. At this point the stream turned and flowed northward approxi-
mately 50 feet. The street was contaminated up to 2 mr/hr requiring decontamina-
tion and re-surfacing in places. Radiation readings as high as 1.5 r/hr were
assoclated with the spilled resin.

No personnel were in the immediate area at the time of the release and
no exposures resulted from this occurrence.

The recommendation was made that permanent piping and valving replace
the present use of rubber hoses in that part of the system.

21l. The contamination of a section of a paved street resulted when a yellow
"hot" can was removed from its regular storage place and located adjacent tc a
freshly painted area in the middle of the street for the purpose of preventing
vehicles from passing over the wet paint. When it was observed by supervision
that a "hot"™ can had been used for the above purpose, a radiation survey was
effected. The pavement was found to be contaminated up to 1 r/hr and paper
towel smears taken on.the street were corntaminated up to 0.1 r/hr. A survey of
the "hot" can and its contents gave radistion readings as high as 6 r/hr.

All personnel and vehicles known to have had access to the area were
checked and found to be free of contamination. The "hot" can contained 05157
conteminants.

The above occurrence points up the necessity of making certain that
all Laborstory personnel understand zoning procedures and other Laboratory regula-
tions governing the care, use, and transfer of radioactive waste disposal containers.

22. Extensive contamination of the floor and adjacent areas of a high level
analytical facility resulted when an access drawer in a shielded cell was opened

to permit the addition of acid to & beaker which had been used to evaporate an

irradiated fuel sample. A technician was removing the beasker and its contents
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. from the access drawer when a monitron located nearby alarmed. Upon hearing the
alarm, the technician returned the beaker hastily to the drawer and in perform-
ing this operation some of the contents splashed over the cell face, floor, and
parts of the technician's clothing.

Disregarding the suggestion of a fellow employee to remove his cloth-
ing, the technician departed for a change room in another area leaving a trail
of radioactivity along his route out of the building, down a side street, and
into the change house. After removing his clothing, the coveralls were placed
in a laundry bag containing other soiled clothing and when recovered were found
to read 10 r/hr at a distance of three inches from a survey meter probe.

A check of the employee's midsection, where most of the material had
splashed on his coveralls, indicated some residual skin contamination which was
removed easily following scrubbings with soap and water. The film badge meters
‘ (worn during the fourth quarter through December 18) indicated whole body ex-
posures of little significance. No significant internal dose was indicated from
this occurrence as determined by body fluids analysis and whole body counter
techniques.

An investigation of the circumstances surrounding the occurrence indi-
cated that the employee violated operating procedures by not monitoring the trans-
fer drawer as it was opened. His failure to remove his contaminated clothing in
the controlled area and to effect decontamination procedures there indiceted that

more emphasis needs to be placed upon fundamentals in the handling of radioactivity.
5.0  PERSONNEL MCNITORING

An employee susteined beta radiation burns on his hands during the quarter

while performing operations in a hot cell cperated by one of the research divisions.

‘ The point of maximum exposure, as determined by experimental methods, was at least
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1200 rem and the tissue which received the maximum dose was centered around the
tips of the thumb and index finger of the left hand. The dose to parts of the
body other than the hands was negligible. A summary of conditions which led to
the exposure is given in Section 2.0, Part 5, qf this report.

- The highest whole body exposure recorded during the quarter was 1.7 rem (see
Table 5.1) which is 57% of the maximum permissible quarterly dose (MPDQ). The
second highest exposure sustained by an employee in this category was 1.6 rem

which represents 53% of the MPD The highest whole body skin dose recorded dur-

Q

ing the quarter was 2.4 rem which is less than 25% of the MPD,. for this type of

Q

exposure.
The highest whole body cumulative dose for the year through the fourth quar-
ter was a skin dose of 18.8 rem which is 63% of the maximum permissible annual
dose (MTDA) for the skin of the whole body. The second highest cumulative whole
body exposure for the same period was a critical orgen dose of 6.3 rem which repre-

sents 53% of the MPD, for this type of exposure.

A ,
At the conclusion of the fourth quarter three employees had accumulated s

3

bone burden of Pu259 in excess of 30 per cent” of the maximum permissible level

as determined from urinalysis by currently established methods. These employees

ot

have submitted urine samples routinely over the past several months anrnd i

239

ap-
pears likely that the deposition of Pu in bone will not exceed approximately
1/3 of the maximum permissible body-bﬁrden.

During the quarter T4 individual exeaminations were performed by whole body
counter techniques. A discussion concerning the present whole body counter pro-

gram 1s presented in the appendix of this report by members of the Health Physics

Technology Section.

3 The action point for curtailing an employee's exposure to internal emitters.




~1h-
L.0 ENVIRONMENTAL MONITORING

Atmospheric contamination continued to be one or two orders of magnitude
greater than before ﬁhe arrival of weapons‘fall-out in this area during the lat-
ter part of September. However, the average concentration of radioactive materials
in air for the fourth quarter was less (Fig. 5.2) by approximately 35% than the
peak value shown during the month of September. The number of radiocactive parti-
cles collected on air monitoring filters and detected by autoradiographic techni-
ques (Fig. 5.3) showed an even greater decrease of approximately 65%. Unlike the
filter paper data which peaked during the month of September, the gummed paper-
auforadiographic data did not peak until November (Fig. 5.4) with a ?eduction oc-
curring in December of sbout 1/2 of the November peak value. The ratio of the
number of particles with & radioactive content greater than lO5 dis/2h hrs to the
total number of particles collected at the 10 LAMlL stations decreased during the
guarter (Fig. 5.5). The 50 area background stations located on the Laboratory
area show the Laboratory background to be essentially the same as before the fall-
out picture changed in September (Fig. 5.6) while the five off-site stations in-
dicate that background just off the Laboratory site remains at approximetely 50%
above the general norm observed just prior to September. It may be concluded
from an examination of the data presented above that the increased radiation back-
ground levels observed as the result of fall-out was largely due to weapons test-
ing and not directly atiributable to local operations. This interpretation is
further supported by data accrued by the Health Physics Technology Section regard-
ing levels of radiocactive materials found in foods and by measurement of IlBl up-
take in thyroids of cattle and huméns. (See Appendix 6.1L)

The per cent of meximum permissible concentration (MPCW) of radioactive ma-

terials in the Clinch River began to rise (Fig. 5.7) in November and reached ap-

4 LAM's - Local Air Monitors consisting of 10 stations located at or near the
X-10 site.
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. proximately 20% of the MPCw during December. The increase was due primarily to
decreased flow in the river and to a twofold increase in the amount of radio-

activity discharged to the river.

5.0 TAELES AND GRAPHS

Table 5.1 Personnel Monitoring Exposure Resume

Figure 5.2 .Air-borne Radiocactivity Measurements

Figure 5.3 Average Radicactivity Background Reading

Figure S.M Alr-borne Radioactive Particles

Pigure 5.5 Radioactive Particles Collected on Gummed Paper Trays

Figure 5.6 The Ratio of Particles with Activity Greater Than 105 d/24 hrs.

to the Total Number of Particles Collected

Figure 5.7 Radiocactivity Measurements in the Clinch River




‘ Teble 5.1 PERSONNEL MONITORING EXPOSURE RESUME
Employee Division Fourth Quarter Dose (rem) Cumulative Dose for 1961 (rem)
D, D, % MED, D_ D, % MPD
A Isotopes 1.4 1.0 33 (DC) 5.1 3.7 31 (Dc)
B Isotopes 1.6 1.4 L7 (Dc) | 6.8 6.3 53 (DC)
C Isotopes 1.6 1.3 43 (Dc) 7.8 6.2 52 (Dc)
D Isotopes 1.2 1.2 4o (Dc) 1.4 1.2 10 (Dc)
E Isotopes 2.4 1.7 57 (D,) 7.1 .2 35 (D)
F Isotopes 1.5 1.3 43 (Dc) 7.7 6.3 53 (Dc)
G Isotopes 2.0 1.4 47 (Dc) 7.3 4.8 Lo (Dc)
H Isotopes 1.2 1.0 35 (D,) 5.8 L.y 57 (D)
‘ I Isotopes 1.8 1.k 47 (D) 9.4 3.7 351 (D)
. J Isotopes 1.2 1.2 4o (DC) b1 3.6 30 (Dc)
K Chemistry 1.7 1.6 55 (D,) 2.0 1.8 15 (D)
L Isotopes 1.5 1.5 50 (Dc) 7.5 5.7 48 (Dc)
M ~ Isotopes 1.7 1.5 50 (Dc) L.6 3.8 32 (Dc)
Note: Table 1 includes (1) all employees whose guarterly dose exceeded 5.0 rem Ffor

the skin (Dg) of the whole body or 1.0 rem for the total body (Dc), and (2)
all employees whose dose for the year to date exceeds a Dg of 30.0 rem or a
De of 12.0 rem. The MPDQ is the maximum permissible dose allowed in a cal-
endar quarter (13 weeks); the MPDp is the maximum permissible dose allowed
in a year.
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6.0 APPENDIX

6.1 Whole Body Counting and Envirommental Monitoring Activities of
the Health Physics Technology Section - B. R. Fish, et al

Introduction

Most of the work of the Health Physics Technology Section is reported in
the Health Physics Division Annual Progress Reports with detailed results pre-
sented in topical reports at the completion of each subproject. When the in-
formation developed is pertinent to the applied health physics program of the
Division during a quarter, the data may be summarized for inclusion in the

Applied Health Physics Quarterly Report.

Whole Body Counter’ - (P. E. Brown, J. L. Thompson, S. A. Helf)

In the present routine program, an individual is counted for 20 minutes in
the chair position using an 8" x L" NaI (Tl) crystal located in a fixed geometry
relative to the chair. During the calendar year 1961, 329 human counts were
made: +the maximum number of human counts in any one week was 51. A computer
program, nearing completion, will permit automatic data processing of mosf rou-
tine human spectra and will allow a significant increase in the number of persons
counted each week. The divisional distribution of the individuals counted is
given in Table 1. Although 35 people were found to have measurable amounts of
internal radioactive contamination, the highest indicated internal exposure dur-
ing the year was < 20 per cent of the maximum permissible body burden and in-

volved the radionuclide HgEOB.

1

Health Physics Division Annual Progress Report Period Ending July 31, 1961,
ORNL-3189, pp. 222-224. ;




-2

Radiocactivity in Foods =~ (L. B. Farabee)

The data presented in Table 2 were obtained in connection with a study of

31

2
methods for monitoring Il contamination in the enviromment. Sempling loca-

tion "A" is in one of the prevailing wind directions and about ten miles from
ORNL. Before the resumption of nuclear testing by the Soviet Union, milk sam-
ples collected in 1961 from all areas, including location "A", contained less

31 131

than about 5 pe¥ Il per liter (estimates based upon I

on grass and in cattle
thyroids); hOWevér, cattle thyroids ranged up to about 600 pe per thyroid in pre-
vailing wind directions (very rare, i.e., one thyroid in several hundred); com-
pared to an average background of about 30 pc per thyroid in areas remote from
ORNL and other reactor installations. After the middle of September 1961, local
fall-out from weapons tests reached a high and relatively constant level for
several months. A certain individual consuming milk, eggs and leafy vegetables
produced at location "A" was estimated to have ingested an average of about

131

150 pc of I per day. This daily intake remained nearly constant for about

three weeks; then on October 18 the individual was counted in the ORNL whole
131

body counter and was found to have 226 pc I in the thyroid.

2 Ibid, pp. 232-234.

*

pe (picocurie) is equal to 1 micromicrocurie.
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‘ Table 1. NUMBER OF PERSONS EXAMINED BY WHOLE BODY COUNTING
., ; TECHNIQUES DURING THE CALENDAR YEAR 1961
| Year 1961 October - December 1961
Division Number of Individuals Number of Individuals
Counted Recounted Counted Recounted
Analytical Chemistry 7 1 - -
Chemical Technology 65 11 2 , -
Engineering and Maintenance 20. 25 L 22
Blectronuclear 1 - - -
Health Physics 68 9 12 3
Instrumentation and Controls T 2 3 -
Isotopes 16 6 - -
. Metals and Ceramics 13 4 1 -
‘ 'Neutron Physics 11 1 6 -
i Operations 17 T 1 6
Physics 1 - - -
Reactor Division 9 - - -
Reactor Chemistry .5 - 1 -
REED 1 - - -

Solid State

[}
|

i

1

Technical Information 2 - - -
Non-ORNL 11 8 6 ’ 7
- Total Human Counts 329 T4
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5 Toble 2. Radisactivity in Foods — October—December 1961
z ".
{ Oak Ridge Area
.90, < 89 140
Time Sampling Station Type of Sample '131 Total: Se™" + 517" + Ba
pe/liter
During 18 months {5 stations) Oak Ridge Milk (10 samples) - Av 8.2 pc Sr90 (range 5.1=11.5)
before Sept. Area locations com- {no detectable Sr89 or Ba 140)
1960 porable to those
below
Oet. 2 Station A ‘Mitk 64 pe/1 18
Oct. 11 Station A Milk 51 44*
Eggs 4.2 pc/egg -
Oct. 18 Station A '  Turnip greens <2.1 pc/gram =~
Eggs 7.1 pc/egg -
Milk 55 pc/1 62*
Oct. 19 Station B Milk 174 228*
Dairy C Milk 176 109~
2 ? Qct, 22 Station A Eggs 4.6 pc/egg -
‘ Oct 25 Station A Turnip greens <3.6 pc/gram  ~
. Milk 55 pc/1 96
o Oct. 26 Station B Milk 101 358*
Dairy C Milk 118 8 pc Srqo; 126 pc 5r89; 27 pe
30140
Nov. 2 Station A Milk 27 6 pe Sr9°; 46 pe Sr89; 12 pc
Bu|40 )
Dairy D Milk 44 65
Dairy E Milk (past) 75 76
(homo) 66 84
Dairy F Milk 31 77*
Nov. 9 Station A Mitk 29 26
Nov. 16 Station A Milk 25 32
Nov. 30 Dairy C Milk 50 215
Dec. 1 Dairy D Milk 50 177*
Dec. 7 Dairy C Milk 30 155*
Dec. 8 Dairy D Milk 22 170*

*Decay studies on these 9 samples show an average radicactive half-life of 50.5 days (range 46.5 to 54.0 days)

for the first two months. Strontiume89 (half-life 51 days) is the predominant radionuclide during the sampling periods
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1.0 SUMMARY

During the quarter 20 Unusual Occurrences were recorded—all of
which were classified as minor events. There were no personnel expos-
ures which exceeded maximum permissible limits. The release of radio-
active wastes to the Clinch River continued at a rate which resulted in
concentrations that averaged well below the maximum permissible limits
for drinking water. Radiation background readings were normal except
for the continuing influence of radicactive fall-out originating from
weapons testing and the air monitoring data continue to indicate that
the release of radiocactive materials to the atmosphere as the result of
Laboratory coperations remains well within maximum permissible limits.

2.0  UNUSUAL OCCURRENCES

Twenty Unusual Occurrences, all of which were classified! as minor
events, were recorded during the first gquarter and classified as follows:
Nine events involved principally the contamination of personnel, equip-
ment, laboratory surface areas or combinations of the three; two fires
occurred involving minor amounts of radicactive materials; two events
involved off-site assistance to the AEC-OR00; two separate events in-
volving the Tower Shielding Facility and operations at Bldg. 9213 indi-
cated a need for stronger administrative controls; three events involved
external exposure to personnel; one minor wound involving potential con-
tamination was treated at the dispensary; and a violation of a Laboratory
regulation concerning on-site transfer of radiocactive materdials was re-
ported.

1. While checking power lines that serve the Tower Shielding Facility
(TSF), two employees approached within 1100 ft. of the TSF while the
reactor was operating at 100 KW. A% this point they observed the red
warning lights and also noted that no personnel were to be seen outside
the control house. Realizing the potential of the situation, the two
employees decided to retreat from the area. At about the time they had
started to leave, the fact that the employees were working within the
3000' line was brought to the attention of TSF supervision and steps were
taken immediately to scram the reactor and warn the employees by announce-
ment over the loud speaker system.

No significant personnel exposure was sustained; however, the occur-
rence should be placed in the '"near miss"™ category due to circumstances
surrounding the event.

Following the incident, and as a temporary measure, several more
radiation danger signs were added to those already in place along the
3000' fence line. 1In addition, operating procedures covering work in

~ The method for classifying Unusual Occurrences is described in
ORNL-3073, pp. 4-5.
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the TSF area have been strengthened. (The erection of a positive ex-
clusion type barrier around the TSF at the approximate 3000! range is
getting underway.)

2. Two employees of the Y-12 Guard Department were in the vicinity of
Bldg. 9213 at approximately the same time that a fast burst reactor unit
was pulsed. Traveling in a vehicle provided by Bldg. 9213 supervision,
two guards had left the guard post at Bldg. 9213 to rendezvous with a
relief guard at a remote area post located some distance away. Ordi-
narily, the relief guard would have reported to the Bldg. 9213 post but,
due to the time table for operating the reactor, it was decided that the
two guards already on duty would depart for the remote area post in a
company car and intercept the relief guard en route should he arrive pre-
maturely. The relief guard, having advanced beyond the remote area post,
failed to recognize the interception maneuver and proceeded on toward
the Bldg. 9213 post. Immediately, one of the two guards returned with
the car in pursuit of the relief guard while the second guard continued
cn foot to the remote area post to establish traffic control at that
point. The relief guard was contacted and the two individuals returned
to the remote area post in the vehicle driven by the relief guard. At
approximately one minute after the reactor had pulsed, it was observed
that the company car that had been issued to the two guards for trans-
portation to the remote area post was parked at Bldg. 9213. The possi-
bility of an exposure was considered and an immediate inguiry initiated.

A check of indium foil located in the (Y-12) badge meters worn by
the guards indicated little or no induced activity. Film badges (pro-
cessed by the Y-12 Health Physics group) indicated no significant ex-
posure.

The significance of this occurrence lies in the potential for an
exposure had the guards been in the immediate area at the time of puls-
ing of the reactor. More rigid controls over access to the Bldg. 9213%
area during criticality experiments have been initiated.

3. A metal drum containing radioactive wastes being shipped to ORNL
from the University of Michigan was discovered by personnel at the Huber
and Huber trucking terminal to be slightly damaged and leaking. A survey
made by Health Physics personnel indicated no detectable contamination
from the leak. The radicactive material in the damaged drum was identi-
fied as consisting mostly of fission products, H-3, C-14, and P-32. The
leaking drum was placed in two plastic bags and later disposed of at the
ORNL burial ground.

L. Personnel and floor contamination occurred during the transfer to
Bldg. 3038 of two special samples from the south demineralizer tank in
the pipe tunnel located at the ORR. The problem was discovered when a
Health Physics representative at the ORR noted an abnormal rise in back-
ground on a counter at the time that the samples were being carried from
the pipe tunnel. A probe survey indicated readings up to 2 rad/hr with
a paper chambered cutie pie at contact with the probe.
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The two employees were contaminated on the hands, coveralls, and
shoes. Maximum readings were: hands—1.5 mrad/hr; coveralls~=15 mrad/hr;
and shoes—3 mrad/hr. The highest pocket meter reading was 20 mr. Uri-
nalysis indicated no significant internal exposure.

Floor contamination was confined to the vicinity of the pipe tunnel.
The maximum reading observed was 20 mrad/hr and clean-up proceedings,
started immediately, alleviated much of the problem.

To aid in preventing a recurrence of this nature, it was recommended
that Health Physics surveillance be utilized for such work and that the
procedure concerning "Transfer of Radioactive Materials within the Lab-
oratory" be studied and followed.

5. On January 23, 1962, information was received from the Radiation
Control Officer of the Neutron Physics Division that on December 7, 1961,
a company pickup truck was sent from the TSF to the 7000 area garage for
repairs, and that an unshielded PoBe source had been left unknowingly in
the bed of the truck. The reason given by TSF supervision for not repor-
ting the incident immediately was the improbability of a significant ex-
posure to garage personnel. (The source was calculated to be reading
2.8 mrem/hr at 2.85 meters.)

Neutron films worn by the mechanic and garage foreman were proces-
sed and indicated no neutron exposure. Also, no significant exposure
was indicated on the beta-gamma film.

The above occurrence indicates a need for the strengthening of
administrative practices in two areas: First, vehicles used in the
transportation of radiocactive materials should be checked by a Health
Physics representative prior to their release for maintenance or re-
assignment to another division; second, source material should be in-
ventoried carefully and persons reguired to show accountability for
sources on a somewhat frequent basis.

6. A fan motor in the attic of Bldg. 3550 servicing a hood in Lab 3h
overheated and caught fire, necessitating a shutdown of the equipment.

Subsequent investigation revealed that, at the time of the fire,
the hood was being used for storage of beakers, bottles, and assorted
equipment but was not being used for work with radioactive materials.
However, the hood was contaminated from previous operations yielding
contamination levels up to 1.2 x 100 d/m B. Several air samples taken
in the room indicated no significant air-borne contamination.

Analysis of urine specimens submitted by personnel working in the
vicinity during the occurrence indicated no significant internal ex-

posure.

7. At the request of the AEC-CRC office, an off-site response was

i
made to check a burning loaded trailer located one mile east of Knoxville
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on Highway 11-~W. The trailer load included a consignment of pipe be-
ing transported to an Oak Ridge contractor. A "dangerous" label pla-
carded on the side of the trailer alerted the state highway patrol to
call the AEC-ORQ0. There were no radiocactive materials involved. A
"danger” sign and the Oak Ridge destination initiated the "alert™ and
subsegquent response.

8. After completing the job of opening a process floor drain in the
cell access area of Bldg. 3025, a water hose was inserted into the drain
line and allowed to flow at line pressure for 45 minutes as a flushing
action. This procedure caused contaminated water to back up through two
floor drains carrying contamination to the east hallway and into two
offices. A survey indicated general contamination on the floor up to

7.5 x 10% B a/m/100 cm2 and 40 o d/m/100 cm2. The areas were cleaned

to permissible levels without difficulty. Personnel involved in clean-up
cperations indicated no significant internal exposure.

The back up was generally determined to be due to the insufficient
capacity of the drain lines to handle the flow used in the flushing
operation. Future operations of this nature should be monitored care-
fully where the drain-off capacity is unknown. :

9. An employee was engaged in the effort of aligning and focusing a
beam of deuterons from the Cockcroft-Walton accelerator located in the
north end of Bldg. 3010 (BSF). Due to the fact that previous operations
had contaminated the beam tube from a tritium target, the operation was
giving rise to d-t neutrons whenever the deuteron beam interacted with
the tritium contamination. Recognizing the unusual readings connected
with the operation, the employee requested a Health Physics survey. The
survey revealed readings of approximately 50 mrem/hr with the beam tube
closed and approximately 300 mrem/hr with the beam tube open.

Due to an oversight, the employee did not have his film badge and
pocket meters on his person. A reconstruction of the circumstance in-
dicated that his exposure would not have exceeded 100 mrem.

Supervision responsible for the operation of this equipment has
installed a "long counter” neutron monitor in the target room to pre-
vent a recurrence of this nature following cross-contamination. The
proper use of personal metering equipment has been stressed.

10. An employee sustained a cut on the right arm while placing a FPDL
cask on the cask conveyor located behind the HRLAF storage cell. The
employee was attempting to retrieve a plastic bag which was slipping
off the cask when the cask swayed, pinning his arm against a motor sup-
port. Although a survey of the motor support showed contamination of
approximately 3 x 10k 8 d/m, nc contamination was detected at the site
of the wound.

11. The removal of five sample carriers containing HRE fuel product
samples from Cell 15, Bldg. 3517, resulted in contamination at the
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second working level of the area. Direct readings indicated certain
spots contaminated up to 2 mr/hr. Transferable contamination up to

1.2 x 102 d/m B was detected. Decontamination with socap and water mop-
pings was effective. .

12. An X-ray exposure was sustained by an employee as he sighted through
the port of a high temperature diffraction camera to see if a thermo-
couple was properly aligned. The employee was not aware that the port
was open when he was inspecting the thermocouple alignment. The X-ray
unit was operating at 35 KV with a tube current of 20 ma.

A low energy chamber Victoreen r-meter was used to measure the dose
from the exit port of the diffraction camera. The measured dose was ap-
proximately 5 r/sec at the estimated position of the employee's eye;
however, the employee was wearing spectacles at the time of the exposure
and the intensity of the beam shielded by the spectacles was measured at
approximately 1.3 mr/sec. The dose to the employee’s eye was estimated
to be less than 10 mrem. However, a small portion of the skin of the
face may have received a dose of several rem, although there has been
no clinical evidence to indicate a reaction on the skin.

This exposure resulted because personnel failed to follow estab-
lished operating procedures. The safe operation of this type X-ray
equipment, to a large extent, depends upon the caution exercised by the
operators in following approved operating téchniques. As the result
of this occurrence, steps are underway to install safety interlocks
and warning devices insofar as is feasible on all X-ray equipment lo-
cated at the Laboratory. 1In addition, special training sessions for
employees and supervisors responsible for this type of equipment are
underway.

13. As an employee was injecting mice with a saline solution containing
one pc of I-131 per ml, the needle became loose at the syringe, allowing
some of the solution to spray on his face. It was estimated that approx-
Imately 0.5 ml may have been released from the syringe. He washed his
face immediately. No contamination was found on the employee or the
surrounding laboratory area. A thyroid count indicated no significant
intake of the material and urinalysis indicated no significant internal
exposure.

14, An employee was running water over a glass column in a fission pro-
ducts cell in Bldg. 3028E when he observed that the floor drain was plug-
ged and the water had overflowed through the air lock at the door of the
cell.

A preliminary survey indicated readings up to 8 rad/hr at 3" from
the main pool of ligquid near the cell door. Approximately 65 square
feet of floor surface on the southeast side of the cell was involved.
Immediate decontamination efforts were successful to the point of allow-
ing resumption of work in the area under controlled conditions. No per-
sonnel contamination resulted; pocket meters worn by the one individual
read up to 25 mr.
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Blugged drains, or insufficient drainage line capacity, continues
to receive insufficient attention. (See item #8.) Supervision must
become alert to the potential of this type of failure in facility equip-
ment.

15. Personnel and area contamination occurred in Bldg. 3517 when a chem-
ical operator, operating the panel board at Cell 11, attempted to jet so-
lution from cne tank into another tank. The operator noticed that the
transfer of solution was not taking place as it should and proceeded to
turn off the Jet valve. Then, when the valve was closed, approximately
T5 ml of solution came out around the valve as the result of internal
pressure. (The principal component in the ejected material was identi-
fied as Cs-137.)

A thorough probe and smear survey of the building indicated that
most of the contamination was confined to the first level south aresa.
The maximum reading obtained was 900 mrad/hr at 2" from the surface on
the floor south of Cell 11. Decontamination of the area was started im-
mediately and included chipping out an area of approximately 3' x 5' on
the floor directly under panel board #11.

A survey of personnel indicated that the employee operating the
panel board had contaminated his left hand to approximately 20 mrad/hr.
Nasal smears taken on three employees indicated maximum reading of
104 d/m B,y. The hand and nasal contamination problems were handled
without difficulty. '

Analysis of the urine specimens indicated no significant internal
exposure, and a whole body count of the panel board operator indicated
nc significant body burden of gamma-emitting radiocactive materials.
The highest reading recorded by pocket meters was 5 nr.

16. Personnel and area contamination occurred in Bldg. 3517 when an
estimated 250 ml of solution escaped from an air line leading to a valve
on one of the tank jets. An area, approximately 3' square on the floor
insdide Cell 11 panel board,was contaminated to 10 rad/hr measured 6"

from the floor. (What happened to cause this contamination problem has
not been established definitely at this time. However, the sclution in
the line may be traced to the Unusual Occurrence described in #15 above.)

The chemical operator on duty was ccntaminated, requiring & shower
and hand decontamination. Pocket meters worn by the operator recorded
readings of approximately 20 mr. Urinalysis indicated no significant
internal exposure.

Decontamination of the area was started immediately and continued
until the transferable surface activity was less than 500 d/m B.

17. During & routine survey, spots on the floor of Room 32, Bldg. 3550,
were found to be contaminated with powder-like fission products. It is
believed that the contamination was spread by a fan-heater which hangs
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from the ceiling of the room as it is known that the fan causes air
turbulence in the hood when the heater baffles are located in certain

positions.

The highest reading obtained on the initial survey was 20 mrad/hr
at 1" from the floor surface. A smear survey indicated transferable
contamination up to 3 x 105 d/m B. Decontamination efforts were com-
pleted successfully with soap and water washes.

Urine specimens submitted by employees working in the room indicated
no significant internal exposure.

In order to prevent a recurrence, steps are underway to adjust the
heater baffles properly and fasten them in a fixed position.

18. A fire occurred in the filters of the ventilation system that ser-
vices the Y-12 beryllium shop, Bldg. 9766. As the result of the fire,
some smoke entered the ceramics laboratory (staffed by ORNL Metals and
Ceramics Division personnel). The filter system was in use during the
grinding of uranium carbide and there was some history involving the
machining of thorium billets.

The Y-12 Industrial Hygiene Unit investigated the possibilities
of a beryllium hazard and reported that no significant problem existed.

A survey in the ceramics laboratory indicated low level alpha con-
tamination that might be expected from the routine work with uranium
and thorium oxides performed there.

Analysis of urine specimens submitted by personnel working in the
area indicated no significant internal exposure.

19. Materials that had been used for decontaminating Cell 1, Blds.
3517, were being transferred to a "yellow" dumpster located outside
the building when a leak was observed in the double plastic bag con-
tainer carried by two employees. The leak left a narrow path of con-
tamination reading up to 20 mrad/hr at 2" on the bilack top surface
between the building and the dumpster. Decontamination efforts were
effective in reducing the contamination to acceptable limits..

This occurrence points up the necessity for prior planning in
transferring materials of this nature and in utilizing effective con-
tainment.

20. While preparing Am-241 for shipment, utilizing a glove box loca-

ted in Bldg. 3032, an employee received an estimated exposure of 10 rem
to the tips of his fingers with a measured dose of 4 rem to the area
where hand meters were worn. This exposure represents 40% of the quar-
terly permissible dose to the hands as defined by the Federal Radiation
Council. The employee's pocket meters recorded readings of approximately

75 mr.
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It is understood that in the future this operation will be per-

formed in Bldg. 9204-3, Y-12, under conditions providing appropriate
shielding.

5.0  PERSONNEL MONITORING

3.1 External Dose Measurements

The highest whole body exposure recorded during the quarter (see
Table 5.1) was 1.8 rem which represents 60% of the maximum permissible
quarterly dose (MPDg). The second highest exposure sustained by an
employee in this category was 57% of the MPDQ or about 1.7 rem. The
highest whole body skin dose recorded during the quarter was 6.0 rem
which is 60% of the MPDQE for this type of exposure. The second high-
est whole body skin dose was 3.7 rem, or 37% of the MPDg.

5.2 Internal Dose Measurements

At the conclusion of the first quarter, three employees continued
to show an estimated bone burden of Pu-239 in excess of 30 per cent’? of
the maximum permissible level as determined from urinalysis by currently
established methods. These employees have submitted urine samples rou-
tinely over the past several months and there is continued evidence
that the deposition of Pu-239 in the bone will not exceed approximately
1/3 of the maximum permissible body burden.

4.0  ENVIRONMENTAL MONITORING

L.1 Air-borne Radicoparticulate Measurements

The average concéntration of radioparticulate matter collected on
Tilters from air sampled at the ten LAM* stations was 4.0 x 10712 yc/ce.
Assuming a maximum permissible occupational exposure of 10-9 pc/ce, the
above concentration represents O.4 per cent of the maximum permissible
concentration, {MPC),,.for occupational exposured. The average concen-
tration observed at the seven PAMO® and sevenh RAM( stations was 3.9 x
10-12 pe/ecc and 4.8 x 10712 jc/ce respectively. Although the average

2

The MPDg established by the FRC for the skin of the whole body is
10 rem.

5 The action point for curtailing an employee's exposure to internal
emitters.

b LAM - Local Air Monitor located at or near the X-10 site.

° Defined in NBS Handbook 9.

6 PAM - Perimeter Air Monitor located on the outer boundary of AEC-
controlled area.

7

RAM -~ Remote Air Monitor located from 12 +to 75 miles from ORNL.
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levels observed at all three monitoring networks do not differ signifi-
cantly, the levels recorded by the PAM and RAM networks represent about

L to 5 per cent of the (MPC)g for the neighborhood surrounding a control-
led area”. The concentration of air-borne radioparticulate matter con-
tinues to average levels which approach two orders of magnitude above

the average levels recorded just prior to the resumption of nuclear test-
ing in September of 1961 (see Fig. 6.1) and there appears to be only
slight variations in the fall-out picture when examined on a week by
week basis by these methods (see Table 5.2).

.2 Rain Water Analyses

; The average concentration of radiocactive materialg dispersed in
rain water collected at the LAM stations was 1.4 x 107© pc/cc. The av-
erage level for both the PAM and RAM stations was 1.6 x 10-6 uc/cc.
Assuming for occupational exposure a maximum permissible concentration
of 3.0 x 10~? pc/cc for an unidentified mixture of radionuclides in
water5, the concentration observed in rain water collected at the LAM
stations represents 4.7% of the maximum permissible concentration,
(MPCU )y, for drinking water. The corresponding value for persons liv-
ing in the neighborhood of a controlled area (non-occupational = 1/10
of the occupational exposure value) was about 53% of the (MPCU)w. The
values recorded for each collection station are shown in Table 5.3. A
comparison between the values recorded during the first quarter of 1962
with the four previous years is shown in Fig. 6.2.

L.3  Gummed Paper Fall-Out Collectors

A sharp decrease in the average number of radioparticulates col-
lected by the gummed paper technique8 was observed to have begun around
the end of January during the first quarter (see Table 5.4). The aver-
age observed during February and March was about 1/25 of the value re-
corded for the month of January. Following the resumption of weapons
testing, & rapid increase in fall-out was observed with the highest av-
erage occurring during November of 1961 (see Fig. 6.3). The average
observed during the entire first quarter of 1962 was about 1/4 of the
November average.

4.4 Clinch River Data

The calculated average concentration of radiocactive materials in
the Clinch River at Mile 20.8 (Jjunction of White Oak Creek with Clinch
River) was 0.45 x 10~ uc/cc (see Table 5.5). The measured average
concentration at Mile 14.5 (near ORGDP) was 0.34 x 1076 uc/cc. These
levels, when evaluated on the basis of the radionuclide mixture observed
at the point of measurement, represent 8.5% and 13.9% of the maximum
permissible concentration (MPC)y for drinking water for individuals

ng

S The gummed paper technigque utilizes a thin sheet bf plastic covered
with a "sticky" substance that presents a collection surface of 1
sg. ft.
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living in the neighborhocd of a controlled area?. The per cent (MPC)yw
for the first quarter of 1962 does not differ greatly from the average
level observed during 1961 (see Fig. 6.4).

4,5 Background Measurements of Ionizing Radiation

The average background level for the 53 stations located on the
Laboratory site was 0.084 mr/hr. The average level for the five sta-
tions located off-site around the perimeter of the controlled area was
0.026 mr/hr. Only normel variations in background were observed (see
Table 5.6) and the averages for the quarter are comparable with the
yearly averages observed since 1958 (see Fig. 6.5).
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®
Table 5.1 Personnel Monitoring Exposure Resume-—lst Q, 1962
First Quarter Dose (rem) Cumulative Dose for 1962 (rem)
Employee Division D, D, % MFD D, D, % MFD,
A Isotopes 6.0 1.0 60 6.0 1.0 20
B Isotopes 2.8 1.8 60 2,8 1.8 15
C Isotopes 2,0 1.7 57 2.0 1.7 1h
D Isotopes 2.2 1.6 53 2.2 1.6 13
E Chem. Tech. 3.7 1.4 b7 3.7 1.4 12
- F Isotopes 1.6 1.4 L7 1.6 1.b 12
‘ G Health Physics 1.6 1.k b7 1.6 1.b .12
) H Isotopes 1.4 1.b L7 1.4 1.4 12
I Isotopes 2.6 1.3 iz 2.6 1.3 11
J Anal. Chem. 3.8 0.5 38 3.8 0.5 13
K Biology 1.6 1.1 37 1.6 1.1 9
L Chem. Tech. 1.2 1.1 37 1.2 1.1 9
M Chem. Tech. 2.3 1.0 33 2.3 1.0 8
N Isotopes 1.5 1.0 33 1.5 1.0 8

Note: Table 5.1 includes a breakdown of exposures for employees where a dose exceeds
- approximately 1/3 of the MPE as follows: (1) employees whose quarterly dose
exceeded 3.0 rem for the skin of the whole body (Dg) or 1.0 rem for the total
vody (Do), and/or (2) employees whose dose for the year to date exceeds a Dg
of 10.0 rem or a De of 4.0 rem.
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Teble 5.2 Concentration of Radioactive Materials in Air
Averaged Weekly from Filter Paper Data—lst Q, 1962

Week
~ No., LAM Network PAM Network RAM Network

1 3.3 x 1072 ye/ce 3.7 x 10712 ye/ee k.9 x 10712 ye/ee
2 3.2 3.0 k.o

3 3.6 3.3 4.3

L 3.8 3.3 3.4

5 5.1 b7 6.2

6 6.3 6.3 7.9

7 3.3 3.3 b1

8 3.1 : 2.9 3.8

9 3.6 3.6 b,k

10 2.8 2.5 3.2

11 3.8 ‘ e h.6

12 L.h L.2 5.1

15 5.2 5.5 6.5

QX::::;Y 4.0 x 1072 pe/ec 5.9 x 1072 ue/ce 1.8 x 10712 |c/ce
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Table 5.5 = Concentratlon of Radiocactive Materials in Rain Water
Averaged for the Quarter by Stations—1st @, 1962

Station Number

BP-T7

HP-31
HP-32
HP-33
HP-34
HP-35
HP-36
HP-37

Network
Average

HP-51
HP-52
HP-53
HP-5k
HP-55
HP-56
HP-5T

Network
Average

Location

LAM Network

West_of 7001
PAM Network

Kerr Hollow Gate
Midwsy Gate
Gallaher Gate
White Oak Dam.
Blair Gate
Turnpike Gate
Hickory Creek Bend

RAM Network

Norris Dam
Loudoun Dam
Douglas Dam
Cherokee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow Dam

Concentration

1.h x 107 ue/ce

x 107° ne/ce

.

R N S
W& O Fui=d

.

1.6 x 107° uc/cc

X 10-6 pc/cc

. -

.

HOHKFRBRD
Fow VU

6

1.6 x 107" pc/ee
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Table 5.4 Radioparticulate Fall-Out Measurements Averaged
- Weekly from Gummed Paper Data—1lst Q, 1962

Week Number LAM Network PAM Network RAM Network
1 85 particles/rt2 76 particles/ft> 66 particles/ft?
2 Lo Lo 31
3 L6 ' 52 - 26
L 123 149 119
> 3 3 1
6 53 58 b7
y 7 28 25 9.
. 8 33 35 26
9 3k . 3k 21
10 35 38 22
11 13 T 6
12 66 8l 80
13 38 | 30 20
Quarterly 5 ' 5 o
Average 46 particles/ft 4o particles/ft 36 particles/ft
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Table 5.6  Background Meésurements of Tonizing
Rediation—1st @, 1962

Monthly Average for All Stations (mr/hr)

Quarterly Average for
Ares January - February March

A1l stations (mr/hr)

Laboratory Site

(53 stations) 0.075 0.100 0.076 0.08k4
0ff-Site '
(5 stations) 0.024 0.022 0.031 0.026

Note: The background in the Oak Ridge area in 1943 was determined to be approximately
0,012 mr/hr.
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1.0 GSUMMARY

1.1 Unusual Occurrences - 14, (The number for the first quarter of 1962
was 20 and the average for 1961 was 19.)

1.2 Personnel Exposures - Oaly 13 sxposures egualled cor exceeded 1/5 of
the maximum permissible quarterly dose. Of these, five were experienced
in the Isotopes Division, five in *the Chemical Technology Division, and
one each in the Analytical Chemistry, Engineering and Mechanical, and
Health Pnysics Divisions. No exposure excesded 57 per cent of the maximum
permissible limits.

1.3 Air-Borne Radicparticulate Measurements - Air-borne radioparticulate
matter collected by the LAM network in the Laboratory area averaged

L.5 x 10 -le “c/cc during the quarter. Tae average value determined from
data generated by the PAM and RAM networks was 5.0 x 107 -1z uc/ The
above values indicate that Laboratory cperaticns did not contr‘~ute sig-
nificantly to the air ccntamination levels recorded throughcout the East
Tennassee aresa.

1.4 Water Monitoring - Clinch River water samplad at ORGDP (CRM 14.5)
averaged 12.4% of (MPC),, for the neighborhood of an atomic energy instal-
lation.

1.5 Background Radiation - 0.096 mr/hr average at ORNL; and 0.030 mr/hr
average off-site. (The corresponding values for the lst guarter of 1962

were 0.08L4 and 0.026 mr/‘ respectively; the value corded in the year
1943 for the East Tennessse area was approximately O 012 mr/hr.)

2.0 UNJUSUAL CCCIRRENCES

There were 14 unuswal cccur rences, all classified as mincr eventsl,
recorded during this pericd. Ten cvants involvsd the contamination of
personnel; the remaining four events are ssparately categorized asg
(1) an air-borne contamination release in Bldg. 3019, (2) the contami-
nation of an AEC trailer, (3) the contamination of a street in the Iso-
tope Area, and (4) a minor wound invelving potential contamination.

1. One Laboratory employse ard two contractor employees became slightly
contaminated wher air-borne radicactivity (UV T#M and Cs-137) was released
uring removal of a carrier from a cell in
tamination in the area was mocerately sever
read up to 10 mrad/hr. Decontamination of
accompliskzed with minor sffort.

Rid 5020 Transferakble con-
] as indicated by smears which
personnel and facilities was

Urinalyses and examinations in the whole bedy counter indicated no
significant internal sxposures. Tae maximum sxterral exposure (from
pocket meter data) was 105 mrad.

2. Contamination of prctective clilothing (:p to 100 mrad “rE ancd skin
= es (up to 4 mrad/rr) of employess working in thre cast end of the

chod for classifying unusual ocn“rrenC' is described in ORNL-3073,




venthouse area at Bldg. 3019 resulted from a release of radioactive
materials (Sb-125 and Ru-106) during the replacement of a fuel element
into the hydrofluorinator in Cell 1. Readings up to 225 mrad/hr were
obtained two inches away from surface area in the immediate vicinity of
of the release.

Personnel evacuated the penthouse immediately following an alamm
signal originating from a nearby CAM. Shower baths removed the contami-
nation from personnel. Focket meter data indicated no measurable external
exposures. Excreta analyses and whole body counter techniques indicated
no significant internal exposures.

Facility contamination was reduced to acceptable levels by water
flushes. Egquipment modification and/or procedural changes are to be
made prior to any subsequent element charging operations in this area.

3. Contamination of the head and shoulders of an employee resulted when
an empty sample holder dropped into solution present in the well of s
transfer shield which was being dismantled. Multiple showers removed the
contamination from the employee's head and shoulders; however, the assist-
ance of the Health Division was required in decontaminating the hands to
acceptable levels.

Urinalysis indicated no significant internal exposure.

L, The removal of two special isotope trays from the Graphite Reactor
resulted in Np-23G contamination on the second level south up to approxi-
mately 107 a/m/100 cm®. Nasal swabs taken from the six employees in-
volved showed contamination up to 103 d/m. The decontamination of
versonnel and the work area was easily accomplished. There was no indi-
cation of significant internal exposure as determined by urinalyses and
whole body counter exeminations. The maximum external exposure as deter-
mined by pocket meter data was 10 mrad.

5. Air-borne contamination consisting primarily of Sb-125 and Ru-106
was releasec to the penthouse area of Bldg. 3019 when a temporary con-
tainment cover was removed from a ball valve unit located in an element
charger assembly at the VPP. The cover was being removed by two employees
preparatory to the installation of a vent line when an alarm signal from
8 nearby CAM sounded. Uporn hearing the alarm signal, the employees
replaced the cover immediately with the result that extensive contami-
nation of the area was avoided. A personnel survey indicated no signi-
ficant personnel contamination.

6. Surface areas on the second level scuth of Bldg. 3001 were contami-
nated during decontamination prcceedings involving Hole # L of tre Graphite
Reactor. Direct readings up to 75 mrad/hr were found during a survey of
floor surfaces. Some contamination was detected on clothing worn by the
operators in the area.

Pocket meter readings indicated the maximum external exposure to bs
spproximately 10 mrad; uvrinalyses showed nc evidence of significant
internal exposure.




7. A laceration of the middle finger of the left hand occurred when a
sintered funnel, containing some depleted uranium, broke in the hands of
an employee. No evidence of contamination was found in the wound and
urinalysis indicated no significant internal exposure.

8. Contamination of an employee and a small area of street surface
occurred when the employee dropped a transfer carrier containing a solution
of Au-198. A clothing change and repeated hand washing reduced contami-
nation to acceptable levels on the employee; the contaminated surface of
the street was removed and replaced. '

Pocket meter readings indicated an external exposure of about 20 mrad
and urinalysis indicated no significant internal exposure.

g. An operator's failure to follow a written run procedure led to the
pressurization of a VPP dissolver vessel with a subsequent release of
radiocactive material (mostly Sb-125 and Ru-106) to the penthouse area of
Bldg. 3019. Transferable contamination levels in the vicinity averaged
approximately 3.7 x 10F d/m/100 cm®.

Nasal smears taken from the two employees present at the time of the
release counted up to 1.3 x 10* d/m; skin contamination up to 2 mrad/hr
was detected. Standard decontamination technigques quickly reduced skin
contamination to non-detectable levels. Pocket meter readings indicated
no measurable external exposure and neither urinalysis nor whole body
counter examinations indicated a significant internal exposure.

10. Transferable contamination up to 3.8 x ]_OLF d/m/100 cm? resulted in
Bldg. 3033 when a 1l0-curie ampoule of tritium was dropped and broken.
Only two employees were involved. Neither individual showed evidence
of skin contamination when checked after having taken shower baths.
Urinalyses indicated no significant internal exposure.

11. ORNL Health Physics investigated (for AEC) the leakage of liquid
waste from one of several 55-gallon drums constituting an off-site waste
shipment to the ORNL burial ground. The leakage resulted in surface
contamination reading up to 10 mrad/hr of a tractor-trailer unit and a
small area of a parking lot at AEC Patrol Headgquarters. After taking
the precautions necessary to prevent further leakage, the shipment was
moved to the ORNL burial ground and unlocaded. The tractor and trailer
were decontaminated at ORNL. The contaminated surface at the parking
lot was replaced.

12. Surface contamination (involving Sr-Y-90 and Cs-137) in the north-
east section of the second level of Bldg. 3517 was discovered after the
protective clothing of an employse who had removed two strontium waste
samples from a cubicle at Cell 19 was found contaminated up to 20 mrad/hr.
Other personnel who had been in the area before the contamination was
detected and isolated had contaminated shoes.




Urinalysis results were positive on one employee but subsegquent
samples established that the exposure was considerably less than the maxi-
mum permissibleZ.

1%. (Contamination of a section of street west of Bldg. 3038 occurred when
a carrier that was being unloaded tilted releasing radioactive liguid to
the street. Transferable contamination up to 3.7 x 103 d/m (By) and TL4O
d/m (a) was detected over a strip about two inches wide for a distance

of about 20 feet. Decontamination of the street was effective.

14. An employee was exposed to the radicactive atmosphere of Cell 6 in
Bildg. 3019 when a positive air supply mask was pulled off and brocken
while performing work in a confined space. The protective clothing was
contaminated; however, no detectable skin contamination occurred.

Nasal swabs and urinalysis indicated no significant internal exposure.

5.0 PERSONNEL MONITORING

3.1 External Dose Measurements - The highest whole body exposure recorded
during the quarter (see Table 5.1) was 1.7 rem, which represents 57% of

the maximum permissible quarterly dose (MPDQ). The second highest exposure
(sustained by two employees) in this category was 50% of the MPDg or

about 1.5 rem. The highest whole body skin dose recorded during the
quarter was L.6 rem, which is L6% of the MPDQ5 for this type of exposure.
The second highest whole body skin dose was 4.3 rem, or 43% of the MFDq .

3.2 Internal Dose Measurements - At the conclusion of the second quarter,
three employees contiﬁued to show an estimated bone burden of Pucd9 in
excess of 30 per cent™ of the maximum permissible level as determined
from urinalysis by currently established methods. These employees have
submitted urine samples routinely over the past several months and there
is continued evidence that the deposition of Pu239 in the bone will not
exceed approximately 1/5 of the maximum permissible body burden.

4.0 ENVIRONMENTAL MONITORING

4,1 Air-Borne Radioparticulate Measurements - The average concentrations
of radicactive materials in air sampled by the three ORNL air monitoring
networks are given in Table 5.2. Quarterly average values for the three

EResamples are requested when analyses on a given specimen yield counting
results sufficiently in excess of an arbitrary "action point" to suggest
the necessity for continued surveillance.

5The MPDQ established by the FRC for the skin of the whole body is 10 rem.

The action point for curtailing an employee's exposure to internal
emitters.




‘ (LAM, PAM, and RAM)® networks was 4.6 x 10712 jc/cc. This concentration

is about the same as that reported for April and May, (1962) by twelve
stations® constituting part of the U.S. Public Health Radiation Surveillance
Network located in Tennessee and surrounding states. The quarterly average
for the LAM network was 4.5 x 10-12 pC/CC; the combined average for the

PAM and RAM networks was 5.0 x 10712 uc/cc. The above values are approxi-
mately two orders of magnitude greater than the average concentrations re-
corded just prior to the resumption of weapons testing in September of

1961 (Fig. 6.1) and there appears to be only slight variations in concen-
tration when examined on a week by week basis (Table 5.2).

4.2 Fall-Out Measurements - The average number of radioparticulates
collected by gummed paper fall-out trays during the second quarter of 1962
decreased to between 23% and 32% of the values observed at the three
monitoring networks during the first quarter of 1962. Radioparticulate
fall-out for the second quarter was about one order of magnitude less

than +the fall-out observed in November of 1961 following the resumption
of weapons testing (Fig. 6.3). Considerable variation was cobserved in
the average particle count during the quarter within each network; here
the values ranged from a minimum of about l/lO the quarterly average to

a maximum of about three times the quarterly average (Table 5.k4).

4.3 Water Analysis

- Rain Water -~ The quarterly average concentrations of radioactive

‘ materials in rain water for the LAM, RAM, and PAM networks were 1.1 X 10-6
> ue/ml, 1.2 x 1070 pe/ml, and 1.5 x 10-0 jc/ml respectively. These values
A were slightly less than the valuss reported for the first quarter of 1962.

Average concentrations recorded for each collection station are given in
Table 5.3. A comparison between network values for the first and second
quarters of 1962 and the three previous years is shown in Fig. 6.2.

The average concentration for the three networks was slightly less
than the average reported by twelve stations of the U.S. Public Health
Radiaticn Surveillance Network located in Tennessee and surrounding statesb.

Clinch River Water - Approximately 274 beta curies of radioactivity
were discharged via White Qak Creek Into the Clinch River during the seccond
quarter, 1962. The isotopic distribution of radionuclides in the White Oak
Creek effluent is given separately for the months of April, May, and June
in Table 5.5

) 5LAM - Local Air Monitor (located at or near the ORNL site); PAM - Perimeter
- Air Monitor (located on the outer boundary of the AEC controlled area);
RAM - Remote Air Monitor (located from 12 to 75 miles from ORNL).

) 6One station in Nashville, Tennessee and one station in each of the follow-
ing states surrounding Tennessee: Illinois, Indiana, Ohio, Kentucky,
‘ Virginia, Nortk Carclina, South Carolina, Georgla, Mississippi, Arkansas,

and Missouri.
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‘ Assuming uniform mixing of White Oak Creek with Clinch River water
at the juncture of the two streams (CRM 20.8), the calculated monthly
- average gross beta concentration in the Clinch River following dilution

was as follows:

- Month Concentration
April 0.51 x 1076 uc/ml
May 0.11 x 1070 uc/ml
June 0.36 x 1076 pe/ml

The values shown above represent 9.4, 3.9, and 7.7 per cent (Table 5.6)
of the maximum permissible concentration (MPC),, applicable to individuals
living in the neighborhcod of an atomic energy installation. The average
for the quarter was about T per cent of the (MPC)W,

The average concentration of radiocactive materials in Clinch River
water sampled at the ORGDP water filtration plant (CRM 14.5) was as

follows:
Month Concentration
April 0.39 x 1076 yc/m1
May 0.05 x 10-6 pe/ml
> June 0.22 x 1070 pe/m1
’ The gbove values represent 20.9, 7.6, and 8.7 per cent of the (MZI?C)W for

- the specific mixture of radionuclides present (Table 5.7). The average
for the guarter was about 12 per cent of the (MPC),.

The highest concentrations observed during the quarter occurred during
the first two weeks of April when levels reached about 28 per cent of the
weighted (MPC),, value. The high concentrations were due largely to reduced
river flow through Norris Dam and subseguent low dilution afforded by the
river. The concentration returned to approximately 9 per cent of the (MPC)y
by the end of the month. A comparison of the per cent (MPC), at CRM 20.8
and CRM 14.5 are shown for the current 12 month period and for the calendar
year 1961 in Figure 6.4.

L.L  Background Measurements of Tonizing Radiation - The average background

level for the 55 stations located on the Laboratory site was 0.096 mr/hr.
The average level for the five stations located off-site around the perim-
eter of the controlled area was 0.030 mr/hr. Only normal variations in
background were observed (see Table 5.8) and the averages for the quarter

- are comparable with the yearly averages observed since 1959 (see Fig. 6.5).
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Table 5.1 Personnel Monitoring Exposure Resume—2nd Q, 1962

Second Quarter Dose {rem) Cumulative Dose for 1962 (rem
Employee Division D D, % MPD, D, D, % MPD A
A Chem. Tech. 4.3 1.7 57 5.9 2.3 20
B Health Physics 3.k 1.5 50 3.4 1.5 13
C Chem. Tech. 2.8 1.5 50 6.5 2.9 2L
D Isotopes 1.9 1.b b7 3.9 3.0 25
E Isotopes 1.8 1.k Ly 3.9 3.1 26
‘ F . Chem. Tech. k.6 1.3 L6 5.8 1.9 19
C G Chem. Tech. 3.4 1.3 L3 3.6 1.7 14
H Isotopes 1.6 1.3 L3 3.2 2.8 23
I Isotopes 1.5 1.3 L3 2.0 1.6 13
J Anal. Chem. 1.5 1.3 b3 1.7 1.5 13
X Chem. Tech. 2.4 1.1 37 3.6 1.7 1k
L E and M 1.7 1.1 37 1.7 1.1 9
M Isotopes 1.k 1.0 33 2.6 2.0 17

Note: Table 5.1 includes a breakdown of exposures for employees where a dose exceeds
. approximately 1/3 of the MPE as follows: (1) employees whose quarterly dose
exceeded 3.0 rem for the skin of the whole body (Dg) or 1.0 rem for the total
body (Dc), and/or (2) employees whose dose for the year to date exceeds a Dg
- of 10.0 rem or a De of 4.0 rem.
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Table 5.2 Concentration of Radioactive Materials in Air

. Averaged Weekly from Filter Paper Data—2nd Q, 1962
Week
No LAM Network™ PAM Network’ RAM Network®
1k k.2 x 10712 pe/ee 3.7 x 1072 efecc b7 x 10712 pe/ce
15 3.4 | 3.2 3.9
16 5.6 5.5 6.3
17 7.2 7.2 8.5
18 4.6 L4 5.3
N 19 b1 k.o b7
. 20 5.4 5.0 5.5
21 5.6 5.2 5.8
22 2.8 2.6 3.1
25 2.7 2.7 3.3
ol 4.9 4.0 5.0
25 L.7 5.1 0
26 3.4 3.8 k.o
QX?Z?ZQ? 4.5 x 10712 pe/ee 4.3 x 10712 pe/ee 5.0 x 1072 c/cc
- Yii:r“;;edate h.o x 10712 uc/ce b1 x 1072 uc/ce L9 x 10712 uc/ce

a'LAM - Local Air Monitor located at or near the X-10 site.

bPAM - Perimeter Air Monitor located on the outer boundary of ARC-controlled area.

‘ CRAM - Remote Air Monitor located from 12 to 75 miles from ORNL.
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Table 5.3 Concentration of Radiocactive Materials in Rain Water
Averaged for the Quarter by Stations—2nd Quarter, 1962

Station Number

HP-31
HP-32
HP-33
HP-3k
HP-35
HP-36
HP-37

Network
Average

HP-51
HP-52
HP-53
HP-54
HP-55
HP-56
HP-57

Network
Average

Location

LAM Network

Bl

West of 7001l
PAM Network

Kerr Hollow Gate
Midway Gate
Gallaher Gate
White Oak Dam
Blair Gate
Turnpike Gate
Hickory Creek Bend

RAM Network

Norris Dam
Loudoun Dam
Douglas Dam
Cherckee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow Dam

Concentration

1.1 x 107° uc/ml

-6

¥
!
O

pe/ml

»

HE OO
H DO -~

l.2 x 10—6 pe/ml

-6 pe/ml

"
-
o

.

.

(SR IR S S S g
I e R BN == SR

6

1.5 x 107" pc/ml
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Table 5.4 Radioparticulate Fall-Out Measurements Averaged

- Weekly from Gummed Paper Data—2nd Quarter, 1962
Week Number LAM Network PAM Network RAM Network
14 31 particles/ft2 34 particles/ft2 25 particles/ft2
15 37 28 27
16 7 b 1
7 i b) 1
18 6 3 3
19 26 11 15
g 20 11 2 6
.. 21 23 17 22
22 1k _ 13 ‘ 7
23 8 L 6
2l h 2 L
25 18 18 19
26 8 8 8
Quarterly :
Average 15 particles/ftg/wk 11 particles/ftg/wk 11 particles/ftg/wk
Year to date
Average 30 particles/ftg/wk 30 particles/ftg/wk ol particles/ftg/wk
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Table 5.5 Radionuclides in White Oak Lake Effluent—
v 2nd Quarter, 1962

% of Total Beta Radioactivity

Isotope April May June
Rulo6 95.41 91.28 95.%0
7077 0.07 © 0.03% 0.03
Tre-Ce* 1.7h4 h.ol 0.88
st 0.26 0.12 1.10
ot 0.02 0.03 0.01
b ‘ Cem 0.16 0.50 0.10
o W2 0.11 0.18 0.05
Balho 0.02 0.03 0.01
co® 1.11 0.47 1.00
5r9 0.11 0.32 0.1k
sr7° 1.00 2.83 1.27
Total Beta T
Curies Discharged 146 27 101 B

¥Total Rare Earths Minus Cerium
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Table 5.7 Average Concentration® of Radioactive Materials in Clinch River
Water at ORGDP Filtration Plant Intake—2nd Quarter, 1962

Radionuclides of Primary Concern Gross Beta (MPC)Wb %
(10-8 yc/ml)
Month 85-90 - 105-106 6 6
Sr7" Ru -~ (107° pc/ml) (107" uc/ml) (MPC )P
) April 1.71 4o 0.39 1.85 20.9
" May 0.81 5.0 0.05 0.68 7.6
- June 0.72 22 0.22 2.52 8.7

@0bserved values based on analyses of weekly composited samples.

bWeighted average (MPC)y for populations in the vicinity of a controlled area calculated
for the mixture using (MPC)y values for specific radionuclides recommended in NBS

Handbook 69.
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1.0 MONITORING SUMMARY

1.1 Unusual Occurrences

The Laboratory experienced 13 unusual occurrences during the second
quarter of 1963, and all 13 events were classified as minor. The quarterly
average for 1962 was 15.

1.2 Personnel Exposures

No employee exceeded a recommended maximum quarterly dose. Only ten
employees received an exposure in excess of 1/3 of the recommended maximum
values.

1.3 Atmospheric Monitoring

Air-borne radioparticulate matter collected by the LAM network (Lab-
oratory area) averaged 7.8 x 10-12 uc/cc during the quarter; the average
value determined from the data generated by the PAM network (AEC controlled
area) was 7.0 x 10-12 pc/cc; the value for the RAM network (remote stations)
was 6.9 x 10-12 uc/cc. The above values are consistent with other monitor-
ing data which indicate that ORNL operations did not contribute signifi-
cantly to air contamination levels recorded in the East Tennessee area
during the second quarter of 1963 .

1.4 Water Monitoring

Clinch River water taken from the ORGDP water intake during the quar-
ter averaged 6 per cent of the recommended maximum (MPC)W for persons re-
siding in the neighborhcod of an atomic energy installation. The average
recorded during 1962 was 11.2 per cent of the (MPC)W.

1.5 Background Measurements of Tonizing Radiation

The background radiation at ORNL averaged 0.1l mR/hr during the second
guarter of 1963. The background level measured at individual stations
ranged from a minimm of 0.020 mR/hr to a maximum of 1.6 mR/hr. The off-
site average was 0.032 mR/hr. The quarterly average recorded during 1962
at ORNL was 0.1l mR/hr; the off-site average during 1962 was 0.020 mR/hr.




2.0 UNUSUAL OCCURRENCES!

2.1 Unusual Occurrences - 2nd Quarter, 1963

The Laboratory experienced 13 unusual occurrences during the second
quarter and all 13 events were classified as minor. Three events (Table
5.1, Ttems 1, 5 and 10) were attributed to faulty or inadequate equipment;
eight events (Table 5.1, Items 2, 3, 6, 7, 8, 9, 11 and 12) were attributed
to the failure to use adequate care in some part of the operation; two
events (Table 5.1, Items L and 15) were due to the failure of employees to
follow cperating procedures. Thus, the majority of the unusual occurrences
were the result of carelessness in performing the work routine.

‘A1l 13 unusual occurrences involved area and/or equipment contamina-
tion. Decontamination was handled internally by the regular work staff
with no appreciable deparitmental program loss.

Eleven of the occurrences involved minor personnel contamination. In
only two instances was it necessary to refer personnel to the Health Divi-
sion for followup on the decontamination effort.2

Unusual occurrences took place in seven operating facilities (Table
5.1). Four of the incidents occurred in one facility with two incidents
occurring in each of three other facilities. Three facilities experienced
one unusual occurrence each. Nine of the unusual occurrences were within
facilities concerned primarily with chemical type operations. The remain-
ing four incidents occurred in facilities where mechanical or service-type
operations were being performed.

1
See the Applied Health Physics Quarterly Report for January, February and
March of 1963 for an updated definition of the term "Unusual Occurrence"”.
This report also describes a method for classifying radiation accidents,
or near accidents, according to a severity index system.

2Personnel are referred to the Health Division when it becomes apparent
that repeated scrubbings will result in an irritation of the skin.




3.0  PERSONNEL MONITORING

3.1 External Dosimetry

No employee exceeded a reccmmended maximum quarterly dose. The high-
est exposure, in terms of per cent of recommended maximum levels, was a
total body dose of 1.9 rem which represents 63 per cent of the recommended
maximum quarterly dose of 3 rem. Ten individuals received a total body
dose that equalled or exceeded 1/3 of the recommended maximum quarterly
dose. The highest cumulative dose accrued this year through the second
quarter was 2.7 rem, which represents 55 per cent of the recommended maxi-
mum yearly average dose of 5 rem. The highest total body skin dose re-
ceived during the guarter was 1.9 rem, which is 19 per cent of the recom-
mended maximum quarterly limit. A breakdown of exposures is shown in
Table 5.2.

3.2 Internal Dosimetry

Bio-Assays - Three employees continued to have estimated bone burdens
of Pu-239 which approximate 1/5 of the recommended maximum body burden.
No new cases involving & significant body burden developed during the
second quarter. ‘

Whole Body Counter)+ - A total of 228 human counts on 211 persons was
carried out by the staff of the whole body counting facility during the
second quarter. Among the number counted, 42 individuals indicated measur-
able amounts of radicactivity above the average unexposed human background
of about 15 nanocuries (Cs=-137; 12 individuals were shown to have accumu-
lated two or more isotopes not normally found in the average person.

Radioactivity Found in Routine Whole Body Monitoring
Program - April, May, June, 1963

Highest Quantity

Isotope No. of Persons Measured (nc) Per Cent of MPBB
Co-60 10 220 2.2

Zn-65 6 16 0.03

Se-T75 3 250 0.25

Sr-90 1 < 35 0.18
Ru-106 L ird 0.47
Sb-125 2 trace ————

I-131 2 trace -——
Cs-137 26 190 0.63

5Action is taken to curtail and employee's exposure to internal emitters
when measurements approach 30 per cent of a recommended maximum body burden.

uData supplied by the Health Physics Technology Section.




L.0  ENVIRONMENTAL MONITORING

ly.1 Atmospheric Monitoring

Twelve additional air monitoring stations are in the process of being
added to the LAMP network which will bring the network total to 22 stations.
Newly acquired instrumentation is currently undergoing calibration and being
integrated into the environmental monitoring telemetering system which feeds
information to Applied Health Physics Headquarters. New stations were re-
quired following the erection of new operating facilities which resulted
in a sizable expansion of the ILaboratory work area. Continuous fall-out
monitors have been designed and are being fabricated as an addition to the
LAM system. These units will be added to each of the LAM stations later

in the year.

Continuous sampling for radioiodine has been effected at each station
in the PAMO network as the result of an increased emphasis in this field
of monitoring. The sampling technique utilizes an activated charcoal
cartridge that is located in the air sampling line between the particulate
filter and the air pump. Cartridges are removed each week and examined
for radiociodine by gamma spectrometry.

No significant changes or alterations have been made in the RAMT net-
work during the quarter.

The average weekly concentrations of radioactive materials in air
sampled by the three ORNL air monitoring networks are shown in Table 5.3.
The quarterly average for the LAM network was 7.8 x 10-12 pc/cc with weekly
values at_individual monitoring stations ranging from a minimum of
1.5 x 10712 pe/ce to a maximum of 13 x 10-12 uc/cc. Averages for the PAM
and RAM networks were 7.0 x 10-12 pe/ce and 6.9 x 10-12 uc/ce respectively
with weekly values ranging from a minimum of 3.2 x 10712 uc/cc to a maximum
of 13 x 10712 Hc/cec. The radioactive concentration in air which has been
relatively high since mid 1962 apparently peaked during the month of April,
and exhibited a slight downward trend during the remainder of the quarter.
The relative uniformity in values measured between all networks (Fig. 6.1)
reflects the persistent effects of world-wide weapons testing and indicates
that ORNL operations did not contribute significantly to air-borne radio-
activity.

5LAM - Local Air Monitor (located at or near the ORNL site).

6PAM - Perimeter Air Monitor (located on the outer boundary of the AEC

controlled area);

7RAM - Remote Air Monitor (located from 12 to 75 miles from ORNL).




L.2 Fall-Out Measurements : ‘

Fall-out measurements by the gummed paper technique8 indicate that
fall-out of radioactive particles per sguare foot has decreased by an order
of magnitude from the previous quarter. The measured values are given, by
weeks, for all networks in Table 5.4. There has been a steady downward
trend in the number of radioparticulates occurring as fall-out since the

first part of the year (Fig. 6.2).

4.3 Water Analysis

Rain Water - The quarterly average concentration of radiocactivity in
rain water collected over the LAM and PAM networks was 1.3 x 107° pc/ml;
the RAM network average was 2.0 x 10-6 uc/ml. The above values are approxi-
mately the same as those recorded during the first quarter of 19653.

Clinch River Water - Approximately 74 curies of radiocactive materials
were discharged via White Osk Creek into the Clinch River during the second
quarter of 1963 as compared to 289 curies discharged during the first
quarter. The isotopic distribution of the White Oak Lake effluent is given
for the months of April, May, and June in Table 5.6. About 90 per cent of
the radioactivity contained in White Oak Lake effluent was Rul® , the major
portion of which enters White Oak Lake from the seepage pit disposal
system.9 However, Rul® contributed only about 28 per cent to the appli-
cable maximum permissible concentration for drinking water, (MPC)W, which
is a calculated value derived for the mixture of radionuclides known to be
carried by White Oak Lake effluent as it passes into Clinch River water.
Assuming a uniform mixing of White Oak Lake effluent with Clinch River
waters at the juncture of the two streams (CRM 20.8), the calculated
monthly average gross beta concentration in the Clinch River resulting
from ORNL liquid waste discharges was as follows:

Month Concentrationl® % (MPC)ytt
April 0.26 x 10~6 uc/ml 7.5
May 0.27 x 1076 pc/m1 7.2
June 0.08 x 107 pc/m1 3.0

Average 5.8

8

The gummed paper collector presents a collection surface of 1 square foot.
Radioparticulates per square foot are determined by autoradiography.

9Mbnthly reports, "Laboratory Facilities - Waste Disposal”, L. C. Lasher.

loCalculated values based upon the dilution afforded by the river; these

values do not include radioactive materials (e.g., fall-out) that enter
the river upstream from CRM 20.8.

llWeighted average (MPC)W for persons residing in the neighborhood of a con-
trolled area calculated for the isotopic mixture using (MPC )y values for
specific radionuclides recommended in NBS Handbook 69. I




The average concentration value for the first quarter of 1963 was
about 5% of the (MPC)y.

The measured average concentrations of radicactive materials in
Clinch River water sampled at the ORGDP water filtration plant intake

(CRM 14.5) were as follows:

Month Concentration % (MPC )y
April 0.30 x 1076 pc/ml 6.4
May 0.18 x 1076 pe/ml 6.9
June 0.07 x 1076 uc/ml 4.0

Average 5.8
A comparison of the per cent (MPC)y, by months, for the first six
months of 1963 with values determined for the years 1956 through 1962 is
presented in Fig. 6.4.12

L.} Background Measurements of Ionizing Radiation

The average background level recorded during the second quarter at
the 53 stations located on or near the Laboratory site was 0.11 mR/hr.
The background level measured at individual stations ranged from a
minimum of 0.020 mR/hr to a maximum of 1.6 mR/hr. The average level re-
corded at five stations located off-site around the perimeter of the
AEC controlled area was 0.0%32 mR/hr. The average levels for the quarter,
both on-site and off-site, were essentially the same as the average values
recorded during 1962. The second quarter background levels recorded at
the ORNL site were about ten times those recorded in 1943 (Table 5.9)
prior to the start-up of the graphite reactor; the background averages
on the perimeter of the AEC controlled area were about two and one-half
times the 1943 level. The average background for the first and second
quarters of 1963 and for the years 1959 through 1962 is presented in

Fig. 6.5.

The Tower Shielding Facility (TSF) was operated in such a manner
that during the second quarter the average dose rate at the point (Melton
Hill Dam site) nearest the TSF where members of the general public may
have unrestricted access approximated natural background levels.

leThe water level in Melton Hill Lake reached the full pool stage for the
first time on May 30, 1963. Following start-up for power production
(probably the first half of 196L4), discharges from Melton Hill Dam will
be determined by power requirements and plans are currently underway to
investigate the effects of the Melton Hill operation on dilution of
waste in Clinch River.
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4.5 Milk Samples o ' .

The environmental monitoring program for the evaluation of radioiodine
contained in raw milk was expanded during the quarter in that the number
of sampling stations was increased from six to ten. Six of the ten sta-
tions, which are located outside the AEC controlled area within a twelve
mile radius of ORNL, are sampled at weekly intervals. The four remaining
stations, located outside the 12 mile radius up to distances of 50 miles,
are sampled once each six weeks.

Radioiodine concentration values derived for 80 per cent of the raw
milk samples analyzed during the gquarter were below the minimum detect-
able limit of 10 pc/l. The maximum value measured for an individual
sample was 87 pc/l. Assuming 5 pc/l (1/2 the minimum detectable limit)
to be the value for each sample below the minimum detectable limit, the
average radioiodine concentration for all samples analyzed during the
guarter was 10 pc/l which is about 20 per cent of the average concentra-
tion recorded during the first quarter of 1963, and about 10 per cent of
the 1962 average.
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Table 5.1 Radiation Occurrences Tabulated for
2nd Quarter, 1963
Facility(s) Division(s) .
No. Date Tnvolved Involved Subject of Occurrence
1. L-k-63 Bldg. 3550 Anal. Chem. Radioactive Contamination Resulting
(Rm-32) from Rupture of Quartz Ampoule Con-
taining Al Co-60 Alloy Foil.
2. h-9-63 Bldg. 3019 Anal. Chem. Am-242 Contamination Resulting from
(Rm-210) Removal of Sample from Container.
3. L4-18-63 Bldg. 3019 Chem. Tech. Release of Radioactive Contami-
(Penthouse) tion During Inspection of Vapor
Outlet Line in VPP Operation.
L, L4-22-63 Bldg. 2523 Operations Personnel and Facility Contamination
(Laundry) Health Phys. Resulting from the Handling of Con-
tamination Type Garments.
5. 4-23-63 Bldg. 3019 Chem. Tech. Release of Air-Borne Radioactive
(Penthouse ) Materials as the Result of a Faulty
Vent Line. '
6. L4-23-63 Bldg. 3517 Isotopes Facility Contamination During
Replacement of Cover to Cell 10.
7. L4-26-63 Bldg. 3019 Chem. Tech. Radioactive Contamination Resulting
from Handling of Ruptured Container.
8. .4-30-63 Bldg. 3517 Isotopes Personnel and Facility Contamination
Involving Removal of Carrier from
Cell 15.
B 5-3-63 Bldg. 3025 Operations Spread of Radioactive Contsmination
(Hot Cells) During Filter Removal Work in Cell 6.
10. 5-13-63 Bldg. 3019 Chem. Tech. Release of Air-Borne Radioactive
(Penthouse) Materials During VPP "Rod-Out" Opera-
tion.
11. 5-21-63 Bldg. 4508 Met & Cer Personnel and Surface Contamination
' (Rm-121) Resulting from Minor Thorium Fire.
12. 6-3-63 Bldg. 3025 Operations Personnel and Facility Contamination
Resulting from the Removal of Equip-
ment from Cell 6.
13. 6-21-63 Bldg. 3019 Anal. Chem. Spread of Cm-242 Resulting from
(HRLAF) Failure to Observe an Operational

Procedure.

Note:

All events tabulated above were classified as minor occurrences.
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Table 5.2 Personnel Meters Exposure Resume—2nd Quarter, 1963

Employee g?:?g?ggry Skiieg;ngogzirte;ozzie gzzﬁlzzl¥;eDose §g€a1963
Body (rem) Body (rem) Body (rem) Body (rem)
A Thermonuclear 1.9 1.9 2.7 2.7
B I and C 1.3 1.2 2.k 2.2
o Isotopes 1.6 1.2 2.9 ok
D Isotopes 1.5 1.2 3.0 2.k
. E - Thermonuclear 1.1 1.1 1.9 1.9
F Isotopes 1.7 1.1 3.5 2.0
G Isotopes 1.4 1.1 2.5 1.9
H Isotopes 1.3 1.1 2.3 1.9
I Isotopes 1.2 1.0 2.8 2.k
J Thermonuclear 1.1 1.0 2.2 1.9

Note: Table 5.2 includes a breakdown of exposures for employees'whose recorded
dose equals or exceeds approximately 1/5 (underlined value) of the recom-
mended maximum quarterly dose.
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Table 5.3 Concentration of Radioactive Materials in Air Averaged
Weekly from Filter Paper Data—2nd Quarter, 1963

wﬁi# LAM Network(a) ' PAM Network(b) RAM Network(c)

14 8.6 x 1071¢ uc/ee T.9 x 10-12 ue/ce 7.9 x 10-12 pe/ee
15 6.7 | 6.7 6.5

16 9.1 10. 10.

17 8.4 8.7 * 8.3

18 9.8 9.5 8.8

19 2.7 55 5.2

20 7.2 6.9 6.4

21 6.8 5.8 5.7

22 7.8 7.3 6.7

23 8.1 6.4 7.3

2k 8.3 6.9 6.9

25 6.8 4.6 5.0

26 7T 2.1 2.0

Average for 7.8 x 10-12 pe/ee 7.0 x 10-12 pe/ee 6.9 x 10-12 pc/ec
2nd Quarter

Average for 6.5 x 10-12 pe/ce 6.0 x 10-12 pe/ce 6.3 x 1012 pe/ec
Year to Date

Average for 3.7 x 10-12 pc/ee 3.6 x 1012 pe/ee 4.3 x 10712 pe/ce

Last Year 1962

81AM - Local Ai

r Monitor located at or near the ORNL site.

bPAM - Perimeter Air Monitor located on the outer boundary of the AEC-controlled area.

“RAM - Remote Air Monitor located from 12 to 75 miles from ORNL.
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Table 5.4 Radioparticulate Fall-Out Measurements Averaged Weekly
From Gummed Paper Data—2nd Quarter, 1963

Week
No. 1AM Network PAM Network RAM Network
1k 10 particles/ftg/wk 8 particles/ft2/wk L particles/fte/wk
15 8 3 3
16 3 2 3
17 6 3 ‘ 1
18 7 L L
'I'. 19 3 2 2
20 2 L 1
21 7 b | 3
22 2 0.6 0.3
23 7 3 0.k
2L 2 1 1
25 0.8 0 o
26 0.9 0.7 0.3
Weekly Average

for 2nd Qtr. L 3 2
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Table 5.5 Concentration of Radioactive Materials in Rain Water
Averaged for the Quarter by Stations—2nd Quarter, 1963

Station Number

Network
Average

Location

LAM Network
West of TOOL

PAM Network

Kerr Hollow Gate
Midway Gate
Gallaher Gate
White Oak Dam
Blair Gate
Turnpike Gate

"Hickory Creek Bend

Norris Dam
Loudoun Dam
Douglas Dam
Cherokee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow

Concentration

1.3 x 10'6 pe/ml

-6

»
-t
o

pe/ml

O KFEFEHF

VW FERW S

1.3 x 10'6 pe/ml

2.1 x 10"6 we/ml
1.0
2.8
1.7
1.2
3.8
1.4
-6
2.0 x 107 pc/ml
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Table 5.6 Radioisotopic Distribution in White Osk Lake
Effluent—2nd Quarter, 1963

% _of Total Beta Radioactivity

Isotope

April May June
R0 o1 92 88
zr7? 0.0k 0.07 0.20
Nbo? 0.13 0.h1 0.48
TRE (less Celhh)* 1.6 1.h‘ 1.9
‘ cs37 0.49 0.28 0.60
3t 0.22 0.10 0.12
Cele 0.13 0.21 0.0k
pat*0 0.0k 0.01 0.12
0960 3.7 3.8 5.0
09 0.22 0.21 0.32
sr2° 2.2 2.0 2.8

¥ TRE-Total rare earths
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Table 5.8 Average Concentration® of Radioactive Materials in Clinch River
Water at ORGDP Filtration Plant Intake (CRM 14.5)—2nd Quarter, 1963

Radionuclides of Primary Concern Gross Beta (MPC )wP %
(10-8 pe/m1)
Month 6
5r89-90 Rul03-106 (106 pe/m1) (107 pe/mi)  (ipc),P
April . 0.h2 2l 0.30 hot 6.4
‘ May 0.59 1k 0.18 2.6 6.9
June 0.99 T 0.07 1.6 k.0

aObserved values based on analyses of weekly composited samples.

bWeighted average (MPC)W for populations in the vicinity of a controlled area
calculated for the mixture using (MPC),, values for specific radionuclides
recormended in NBS Handbook 69. -
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1.0  MONITORING SUMMARY

1.1 Unusual Occurrences

Seven unusual occurrences were recorded during the fourth guarter.
The numbers for the first, second and third quarter were 13, 13, and 10
respectively. Six of the fourth quarter occurrences were classified as
minor cccurrences; one was classified as a radiation event because an
employee received a tritium exposure which exceeded recommended maximum

levels.

1.2 Personnel Exposures

One employee received an exposure to tritium which resulted in an
estimated body deposition of approximately 86 mc—equivalent to about
three years exposure at (MPC)y levels. No employee exceeded a recommended
maximum quarterly dose from external radiation.

1.3 Envirommental Monitoring

The concentration of radioactivity in the air over the East Tennessee
area continued a downward trend during the fourth quarter, 1963. Fourth
quarter concentration averages at all air monitoring networks dropped by
a factor of about three from the third quarter levels.

The average concentration of radicactive materials in the Clinch
River waters attributable to Laboratory operations was about two per cent
of the calculated (MPC)y, approximately one-half of the third quarter
level. -

A decrease in fall-out from weapons tests during the fall quarter
presumably is in large measure responsible for the decrease in environ-
mental contamination.




‘ . 2.0 RADIATION SURVEY SECTION

2.1 Summary of Unusual Occurrences

Seven unusual occurrences at the Laboratory were recorded during
the fourth quarter. The numbers for the first, second, and third gquarter
were 13, 13, and 10 respectively. One of the seven unusual occurrences
was classified as a radiation event; the remaining six were classified
as minor occurrences.l Two occurrences were attributed to faulty or in-
adequate equipment (Table 2.1, Items 2 and 5); the other five were at-
tributed to failure to use adequate care in some of the operations
(Table 2.1, Items 1, 3, 4, 6, and 7).

Contamination of an area and/or equipment occurred in six of the
unusual occurrences. The decontamination efforts required were handied
internally by the regular work staff with no appreciable program losses.
Personnel contamination was involved in five of the occurrences; in four
cases the contamination was minor but one case (see Section 2.2 below)
resulted in the occurrence being classified as a radiation event.

Five operating facilities were involved in the seven occurrences.
Two of these five operating facilities experienced two unusual occur-
rences each; three facilities experienced one unusual occurrence each.
2 Three unusual occurrences took place in facilities engaged in chemical
. operations; four unusual occurrences involved service facilities.

F 2.2 Radistion Events

The one unusual occurrence recorded during the fourth quarter that
was classified as a radiation event involved an employee who was exposed
to a quantity of tritium oxide while performing an operation at a
Laboratory hood (Table 2.1, Item 2). The exposure occurred when tritium
oxide was released to room atmosphere due.to.an inadequate air flow in
the hood which was being used by the employee.

2.3 Preliminary Laser Survey

A preliminary survey at ORNL indicates that there are several groups
using lasers currently and that we will probably see more of these devices
at the Laboratory in the near future. Although lasers—a source of high
intensity, monochromatic, coherent and highly collimated light-—do not
produce ionizing radiation, except as may be produced in the associated
power supply, the types of hazards associated with lasers are closely allied
with the type of hazards associated with radiation.

Applied Health Physics is initiating a program in which contacts will
be made with all divisions regarding location, use, and hazard control of
all lasers in their respective divisions.

. lThe' method of classifying unusual occurrences is given in ORNL CF 63-9-8.




Table 2.1 Rediation Occurrences Tabulated for 4th Quarter s 1963
Facility(s) Division(s) .
No. Date Tvolved Involved Subject of Unusual Occurrence Report
1. 10-4-63 Bldg. 3019 Chem. Tech. Personnel and Surface Contamination Dur-
(Cell 4) ing Repair of Rod Vibrator on First Level
of Cell # k.
2. 10-28-63 Bldg. 4500-S Physics Internal Exposure Recelved as Result of
(Rm. E-57) Tritium Release During Equipment Change
in Hood.
3. 11-5-63 Bldg. 3019 Anal. Chem. Spill of Radioactive Materials During
(Rm. 210) Transfer of Samples From Glove Box.
' 11-12-63 Bldg. 3517 Isotopes Radicactive Contamination Resulting From
Removal of Manipulator From Cell # 13.
5. 11-1k-63 Bldg. 3005 Operations Relesse of Radicactive Gaseous Materisl
(Eest Room) During Removal of Pressurized Capsule
From HB-3 of the LITR.
6. 12-11-63 Bldg. 3019 Chem. Tech. Personnel and Surface Contamination Re-
(Cel1 1I1) sulting from Equipment Removal Operation
in Cell II.
Te 12-17-63 Bldg. 3005 Operations Personnel and Surface Contamination Re-
(Top Floor sulting from Drainage of Sample Carrier.

LITR)
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3.0 DOSIMETRY SECTION

3.1 Personnel Monitoring

3.1.1 External Dosimetry - No employee exceeded a recommended
maximum quarterly dose during the last quarter of 1963. The highest ex-
posure, in terms of per cent of a recommended maximum dose level, was a
total body dose of 1.1 rem which represents 37 per cent of the recommended
meximum gquarterly dose of 3 rem. Only three individuals received a total
body dose that equalled or exceeded 1/5 of the recommended maximum quar-
terly dose. The highest cumlative total body dose for the year 1963 was
about 5 rem. The highest total body skin dose received during the quarter
was about 2.6 rem which represents 26 per cent of the recommended maximum
gquarterly dose. A tabulation of exposures which equalled or exceeded
one-third of the recommended limit is shown in Table 3.1.

3.1.2 Internal Dosimetry

Bio-Assays - Bio-assay results from samples submitted by
the employee exposed to tritium (see Section 2.2, Radiation Events) in-
dicated an estimated body deposition of approximately 86 mec—eguivalent to
sbout three years exposure at (MPC)g levels. The employee has been tem-
porarily restricted from work with radioactive materials. The duration
of the work restriction will be determined following the completion of
studies of bio-assay data obtained from samples submitted by the employee.
Three employees, all of whom have been under cbservation for several
months, continued to have estimated bone burdens of Pu-239 which approxi-
mate 1/5 of the recommended body burden. No other cases involving a
significant body burden developed during the fourth gquarter.

Whole Body Counter? - A total of 423 human counts on Los
persons was carried out by the staff of the whole body counting facility
during the fourth quarter. Among the number counted, 97 individuals
indicated measurable amounts of radiocactivity above the averaged unex-
posed human background of about 20 nanocuries Cs-137. Table 3.2 gives
the highest values of analyses performed by whole body counting techniques
during the quarter.

3.2  Program Developments

3.2.1 Badge-Metering Program for Biology Division Visitors -
Visitors to the Biology Division's facilities at Y-12 are nov being issued
an ORNL badge-meter which will improve the monitoring program at these
facilities. The legend "Biology Visitor" and a serial number are included

lAction is taken to curtail an employee's exposure to internal emitters
when measurements approach 30 per cent of a recommended maximum body
burden.

2Data supplied by Health Physics Technology Section, B. R. Fish, Section
Chief. .




Table 5.1 Personnel Meter Exposure Summary—Uth Quarter, 1963

Laboratory : Pourth Quarter Dose Cur{xulative Dose for 1963
Employee Division Skin of Total Total Skin of the Total
Body (rem) Body {rem) Body (rem) Body (rem)
A Isotopes 1.2 1.1 Lh.7 3.6
B Isotopes 1.2 1.0 6.2 5.1
C Isotopes 1.3 1.0 2.5 2.1
D Thermonuclear 0.9 0.9 4.8 4.3
E Isotopes 1.9 0.9 6.0 4.3
F Isotopes 2.2 0.9 6.2 b.2
G Thermonuclear 0.9 0.9 .1 k.0
H Thermonuclear 0.8 0.8 4.9 4.8
I Isotopes 0.9 0.7 6.2 4.9

Note: Table 3.1 is a list of exposures for employees whose recorded dose {under-
lined value) equals or exceeds approximately 1/5 of the recommended

operating limits.

Table 3.2 Radioactivity Found in Laboratory Employees Investigated
by Whole Body Counting Techniques During the Months of
October, November and December, 1963

Maximum ~%
Isotope Amount MPRB*
Cr-51 Trace _—
Co-58 12 ne < 0.1%
Fe-59 , Trace -
Co-60 11 nc 0.11%
Zn-65 3 nc < 0.1%
Se-T75 Trace --
Zr-95, Nb-95 11 nc < 0.1%
Ru-106, Rh-106 36 nc 1.2%
Sb-125 9 nc < 1%
I-131 73 ne 10.4%
Cs-137 69 nc 0.23%
Ce-lik, Pr-1kh Trace -
Ra-226 Trace -

¥MPBB - Maximum Permissible Body Burden.




in the meter identification. In addition, monitoring control has been
improved by requiring visitors to register upon entering the biology
building.

3.2.2 Monitoring Instruments for Health Center - Engineering and
design have been completed for improved instrumentation to be used by
the Health Division for treatment of cases in which radioactive contami-
nation is involved. The new design will improve the sensitivity of the
instruments and will utilize detectors that are better adapted for medical
purposes than the equipment presently available.

3.2.3 Modification of Dosimetry Reports to ORNL Divisions - All
dosimetry reports, other than the weekly pocket meter report, have been
changed so that personnel listings are tabulated by division rather than
by departments within a division. As the reports were already being dis-
tributed to the divisions rather than to various departments, savings
in time required for record keeping, report preparation, and distribution
have been accomplished.

3.2.4 Service Data and Inventory of Radiation Monitoring

Instruments - A cooperative program between Health Physics
and the Instrumentation and Controls Division was initiated for providing
inventory and service data statistics on stationary radiation monitoring
instruments by electro data processing technigues. The system will be
valuable in determining instrument reliability, detecting chronic faults,
classifying service cost, and for predicting needed improvements or re-
placements. In addition, inventory information relative to instrument
type, costs, and assignments will be made readily available.

3.2.5 large-Area Alpha Scintillation Detector - The Radiation
Detection Section of the I and C Division is designing, at the request
of the Health Physics Division, a large area, alpha scintillation detector.
The proposed new detector will have a sensitive surface area of about
L60 em? (6 in. x 12 in.), as compared to the sensitive surface area of
about 100 cm® (4 in. x 4 in ) available currently. The large area detector
will provide considerable improvement in hand, foot, clothing, and labora-
tory area monitoring. Preference was given to a scintillation type detec-
tor rather than a proportional detector because: 1) it is not dependent
upon counter gas with the associated tubing and attendant hazard; 2) it
will operate at lower voltage; and 3) it utilizes simpler electronics
than the gas proportional counter.
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-4.,0  ENVIRONMENTAL MONITORING

L.1 Atmospheric Monitoring

The concentration of radiocactivity in the air sampled by network
stations located at the X-10 site and over the East Tennessee area con-
timied the downward trend which started during the third quarter (Fig.
4.1). The average value for the fourth quarter for each monitoring net-
work was approximately a factor of three lower than the average values
measured during the third quarter of 196%. This downward trend was anti-
cipated following peak concentrations from weapons debris in the spring
of 1963. The monitoring network average values for the month of October
are essentially the same as those reported by the USPHS Radiation Sur-
veillance Networkl (latest published data) for a number of cities located
in the southeastern section of the United States.

The average weekly concentrations of radioactive materials in air
sampled by the three ORNL air monitoring networks are shown in Table 4.1.
The quarterly average for the LAM2 network was 1.6 x 10-12 pe/ce with
weekly values at individual monitoring stations ranging from a minimum of
0.36 x 10-12 uc/cc to a maximum of 5.2 X 10-12 uc/cc. Averages for the
PAMY and RAM% networks were 1.0 x 10-12 uc/cc and 1.3 x 10~ uc/cc re-
spectively with weekly values ranging from a minimum of 0.29 x 1012 uc/cc
to a maximum of 2.9 x 10-12 uc/cc.

Atmospheric radiciodine, as measured by the PAM network, averaged

. about 0.0l pe/m?, 0.00%3% (MPC)g for I-131,during the 4th quarter of 1963.
The maximum levels were observed at the Gallaher, White Oak Dam, and Blair
stations. The highest level was observed at the Gallaher station where
the calculated concentration was 0.79 pc/m5, 0.25% (MPC)a for I-131, when
corrected for decay and averaged over the collection period of one week.
The values observed correlated with a stack release at the Laboratory of
3191 millicuries of radioiodine.”? Atmospheric conditions during the time
of release were favorable for the released radioiodine to be carried to
the stations where it was detected.

Iurgbulation of Findings for October 1 - October 31, 1963, Inclusive,
Public Health Service Radiation Surveillance Network", U. S. Department
of Health, Education and Welfare, Public Health Service, Washington, D.C.

2LAM - Local Air Monitor (located at or near the X-10 site).

5PAM - Perimeter Air Monitor (located on the outer boundary of the AEC-
controlled area).

uRAM - Remote Air Monitor (located from 12 to 75 miles from the X-10 site).

O"Summary of Waste Discharges, Week Ending 10-27-63", L. C. Lasher: '
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Table 4.1 Concentration of Radioactive Materials in Air Averaged
Weekly from Filter Paper Data~—4th Quarter, 1963

Heek LAM Network(®) PAM Network!®) RAM Network'®)
40 3.4 x 10712 pc/ec 2.0 x 10712 pe/ee 2.6 x 10742 pe/ee
41 3.3 2.1 2.4
4o 2.4 1.6 2.1
43 1.5 1.0 1.2
Ly 1.4 0.9 1.1
L5 1.5 0.9 1.2
L6 0.9 0.7 0.7
kg 1.7 1.0 1.2
48 0.9 0.5 0.7
49 1.1 0.7 0.8
50 0.6 0.4 ‘ 0.5
51 1.3 1.0 ‘ 1.0
52 1.2 0.7 0.9
. Average for v
. Quarter 1.6 x 10-12 pe/ee 1.0 x 10-12 pc/ce 1.3 x 10-12 ue/ce
Average
Year to Date 4.9 x 1012 pc/ce k.0 x 1012 pc/ec 4.3 x 10712 ye/ce
Average Last
Year (1962) 3.7 x 10712 pe/ee 3.6 x 10-12 pc/ce k.3 x 10-12 pe/ee

8IAM - Local Air Monitor (located at or near the X-10 site).

bPAM - Perimeter Air Monitor (located on the outer boundary of the AEC-controlled
area).

CRAM - Remote Air Monitor {1ocated from 12 to 75 miles from the X-10 site).
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k.o Fall-Out Measurements

Fall-out measurements (using the gummed paper technique)é,as deter-
mined by the PAM and RAM networks, indicated a continuaticn of the down-
ward trend noted during the first part of the year (Fig. 4.2). These two
networks show a decrease in fall-out by a factor of two from the third
quarter of 1963 (Table M.E). However, the LAM network showed a correspond-
ing increase by a factor of two from the previous quarter's measurements.
The LAM network measurements, influenced by fall-out from local operations
as well as from weapons debris, usually show higher values than are ob-
served at the PAM and RAM networks when world-wide weapons fall-out is low.

4.3 Water Analysis

Rain Water - The quarterly average concentration of radioactivity
in rain water collected at the station within the LAM network was
0.18 x 1076 uc/ml. The PAM and RAM network averages were 0.15 x 10-6 ue/ml
and 0.26 x 106 uc/ml respectively. The fourth quarter values are about
1/2 of the corresponding values measured during the previous quarter
(Fig. k.3). The fourth quarter values for individual stations are given

in Table L4.3.

Clinch River Water - Approximately 43 curies of radiocactive mate-
rials were discharged via White Oak Creek into the Clinch River during
the fourth quarter of 1963. Discharges during the first, second, and
third quarters were 290, T4, and 63 curies respectively. About 78 per cent
of the radiocactive materials present in White Oak Lake effluent was at-
tributed to Ru-106 which enters White Oak Creek mainly from the seepage
pit disposal system.7 However, Ru-106 contributed to only about 19 per cent
of the calculated maximum permissible concentration for drinking water,
(MPC)y;, derived for the mixture of radionuclides known to be carried by
White Oak Lake effluent as it passes into Clinch River waters at Clinch
River Mile (CRM) 20.8. The isotopic distribution of the White Oak Lake
effluent is given for the months of October, November, and December in
Table 4.4. Assuming uniform mixing of White Oak Lake effluent with Clinch
River water at the confluence of the two streams (CRM 20.8), the calculated
monthly average gross beta concentrations in the Clinch River resulting
from ORNL liquid waste discharges were as follows:

6

The gummed paper collector presents a collection surface of 1 square
foot. Radioparticulates per square foot are determined by autoradiog-

raphy.

7Monthly Reports - "Laboratory Facilities - Waste Disposal”, L. C. Lasher.
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Table 4.2 Radioparticulate Fall-Out Measurements Averaged Weekly
From Gummed Paper Data—li4th Quarter, 1963

Week

No LAM Network PAM Network RAM Network
ko 1.3 particles/ft2/wk  0.00 particles/ftZ/wk  0.00 particles/ft2/wk
I 0.7 0.57 0.00
k2 3.7 0.1k 0.00
43 1.2 0.1k 0.00
hh 1.2 0.1k 0.00
4s 2.0 0.1k 0.43
k6 2.3 0.29 0.00
g 1.5 0.00 . 0.57
48 1.3 0.1k 0.00
kg 1.3 0.1k 0.00
50 1.8 0.1k4 0.1k

‘ 51 0.0 1.00 0.00

- 52 0.5 0.1k 0.00

Average for
Quarter 1.5 0.23 0.09
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Table 4.3 Concentration of Radiocactive Materials in Railn Water
Averaged for the Quarter by Stations—Uth Quarter, 1963

Station Number Location Concentration

LAM Network

HP-T West of 700L 0.18 x 10~ pe/m
PAM Network

HP-31 Kerr Hollow Gate 0.16 x 1070 pe/ml

HP-32 Midway Gate 0.1k

HP-33 Gallaher Gate 0.1h

HP-34 White Oak Dam 0.22

HP-35 Blair Gate 0.12

HP-36 Turnpike Gate 0.12

HP-3T7 Hickory Creek Bend 0.17

‘ Network 6
» Average 0.15 x 107° pc/ml

RAM Network

HP-51 Norris Dam 0.19 x 10-0 pc/ml

op-52 Loudoun Dam 0.19

HP-53 Douglas Dam 0.17

HP-S4 Cherokee Dam 0.16

HP-55 Watts Bar Dam 0.23

HP-56 Great Falls Dam 0.55

HP-57 Dale Hollow Dam 0.33

Network 5

Average 0.26 x 107° pe/mi
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Table 4.4 Radioisotopic Distribution in White Oak Lake
Effluent—4th Quarter, 1963

4 of Total Beta Radioactivity

Isotope October November  December
Ru106 58 Th 83
Zr0” 0.19 0.06 0.12
Mo 0.19 0.06 0.00
o 0.75 0.67 0.15
*TRE (less Celhh) 17 13 3.2
05157 2.2 3.6 5.1
o 0.56 0.06 0.17
Balho 0.56 0.55 0.07
Co60 5.4 bk 6.1
sro? 1.9 0.39 0.20
Sr90 13 3.8 1.9

*TRE-Total rare earths
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‘ ) Month Conc entfation8 b (MPC
’ October 0.01 x 107° pe/ml 1.3
November 0.09 x 10-6 ue/ml 2.8

December 0.09 x 10-6 pe/ml 1.9

Average 2.0

The average concentration of the major radiocactive constituents
in Clinch River water at CRM 20.8 resulting from Laboratory Waste re-

leases is given in Table 4.5.

The measured average concentrations of radiocactive materials in
Clinch River water sampled at the ORGDP filtration plant intake (CRM 14.5)

were as follows:

Month Concentration MEC )w
October 0.015 x 1070 pe/ml L.3
November 0.08 x 10-6 pe/ml ‘ 5.7'
December 0.10 x 10-6 pe/ml 7.6

‘ Average 5.9

A comparison of the per cent (MPC)W, by months, for 1963 with values
determined for the years 1956 through 1962 is shown in Fig. 4.4. The
differences between the calculated values (computed for CRM 20.8) and
the measured values (determined at CRM 1k4.5) are due, in part, to the
presence of fall-out materials (primarily Sr- 90)l in Clinch River water
upstream from the point of entry of Laboratory wastes.

The concentration of Sr-90 and Ru-106 in Clinch River water at the
ORGDP water filtration plant intake (CRM 14.5) is given in Table L.6.

8Calculated values based upon the dilution afforded by the river; these
values do not include radiocactive materials (e.g., fall-out) that may
be carried by the river upstream from CRM 20.8.

9We1ghted average (MPC) for persons residing in the neighborhood of a
controlled ares calculated for the isotopic mixture using (MPC )y values
for specific radiomuclides recommended in NBS Handbook 69.

loThe average concentration of Sr-90 in Clinch River water CRM 41.5

(approximately 20 miles upstream from the point of entry of Laboratory

wastes) was 0.14 x 108 pc/mil.
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Table 4.6  Average Concentration® of Radioactive Materials in Clinch

River Water at ORGDP Filtration Plant Intake—hth Quarter, 1963

Radionuclides of Primary Concern  Gross Beta (vpC),° %
(10-8 pe/m1)
Month =
sr 90 Rul03-106 (106 pc/ml) (10-6 pe/ml) (meC), P
October 0.54 0.8 0.02 0.35 L.y
November 0.54 6 0.08 1.38 6.0
December 0.54 8 0.10 1.27 7.8

%0bserved values based on analyses of monthly composited samples.

bWeighted average (MPC)w for populations in the vicinity of a controlled area
calculated for the mixture using (MPC)w values for specific radionuclides recom-
mended in NBS Handbook 69. :
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. 4.4 Background Measurements of Tonizing Radiation

The average background level recorded during the fourth quarter
at 53 stations located on or near the X-10 site was 0.09 mR/hr. The
background levels measured at individual stations ranged from a minimum
of 0.012 mR/hr to a maximum of 2.5 mR/hr. The average level recorded
at the five stations located around the perimeter of the AEC controlled
area was 0.018 mR/hr.

From Table 4.7 it is observed that the average background level at
the X-10 site was about eight times the level recorded in 1943; the
fourth guarter average background level arcund the AEC controlled area
perimeter was 50 per cent greater than the 1943 level. The average back-
ground levels for 1963, by quarters, and the yearly averages for 1959
through 1962 is presented in Fig. L4.5.

4.5 Raw Milk Analysis

Radicicdine was detected in only 20 per cent of the raw milk sam-
ples analyzed during the fourth quarter (the minimum detectable limit
is 10 pc/1l). The maximum concentration found in any one sample was
59 pe/l. Assuming 5 pe/l (1/2 the minimum detectable limit) to be the
value for each sample below the minimum detectable limit, the average
radioiodine concentration for all samples analyzed during the quarter
was < 10 pc/l.

. 4.6 Cattle Thyroid Analysis

Thyroid glands taken from cattle pastured within a radius of 100
miles of the X-10 site were analyzed for radiciodine at an average rate
of five thyroid specimens per week during the fourth quarter of 1963.
Radioiodine was detected in only 14 of the 65 thyroids assayed (the
limit of detection is about 1.0 pc/g tissue). The average radioiodine
content found in the 14 specimens was 6.4 pc/g tissue; the maximum con-
centration observed was 17 pc/g tissue. The radioiodine concentrations
measured in cattle thyroid tissue during the fourth quarter were about
L/lOO of the levels measured in mid 1962 during the period of nuclear
weapons testing. The fourth quarter data indicate that the deposition
of radioiodine in the East Tennessee environment is now relatively in-

significant.
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1.0 MONITORING SUMMARY

1.1 Unusual Occurrences

Eleven unusual occurrences were recorded during the first quarter.
There were 13 unusual occurrences recorded during the first quarter of
last year, 1963. Only two of the eleven occurrences were classified as
radiation events and these two were not of sufficient magnitude to require
a report to the AEC. (See AEC Mamual Chapter 0502 for definition of
reportable incidents.) .

1.2 Personnel Exposures

No employee exceeded 50 per cent of a recommended maximum quarterly
external dose during the first quarter; and no employee received an
internal exposure which resulted in a body burden of more than 50 per
cent of the maximum permissible body burden.

1.3 Environmental Monitoring

The average concentration of radiocactivity in the air, as measured
by the LAM monitoring network,. was 1.7 x 107% uc/cc [only a small fraction
of the (MPC)_J. The averages for the PAM and RAM networks were slightly
less.than the LAM monitoring network. ‘

The highest average concentration for a milk sampling station was
62 pc/liter,[62 per cent of FRC Range IIJ.

The average concentration of radiocactive materials in Clinch River, as
calculated from ORNL liquid waste discharges, was 8.2 per cent of the
maxinmum permissible concentration for environments neighboring the con-
trolled area [or 0.82 per cent of the maximum permissible concentration
for occupational workers ].




2.0 RADIATION SURVEY SECTION

2.1 Summary of Unusual Occurrences

Eleven unusual occurrences were recorded during the first quarter.
Two of the occurrences were classified as radiation events; the remaining
nine were nlassified as minor occurrences.®! Five occurrences were attri-
buted to faulty or inadequate equipment (Table 2.1, Items 1, 6, 8, 9 and
ll); the other six were attributed to failure to use adeguate care in some
of the operations (Table 2.1, Items 2, 3, 4, 5, 7 and 10).

Contamination of an area and/or equipment occurred in five of the
unusual occurrences. Personnel contamination was involved in eight of
the occurrences. In four instances personnel and area or equipment
contamination was involved. '

Ten operating facilities were involved in the eleven occurrences.
One operating facility experienced two unusual occurrences; nine facilities
experienced one unusual occurrence each. Five unusual occurrences took
place in facilities engaged primarily in chemical operations; six unusual
occurrences involved service type facilities.

2.2 Radiation Events

One of the two unusual occurrences classified as a radiation event
involved area, equipment, and personnel contamination and resulted from
the unloading of a dumpster at the burial ground (Table 2.1, Item 3).

One employee received a minor internal exposure (internal body deposition
will not exceed Radiation Protection Guide)z and decontamination costs
were about $1600.00. The second radiation event involved the accidental
release of a considerable amount of #7Pr during the transfer of the
material from a shipping carrier to a storage vessel (Table 2.1, Item L),
Decontamination costs were about $650.00.

YThe method of classifying unusual occurrences is given in ORNL CF 63-9-8.

2AEC Manual Chapter 0502, "Reporting and Investigating Accidents and
Radiation Exposures"”.




Table 2.1 Radiation Occurrences Tabulated for lst Quarter, 1964

Facility(s) Division(s)

Involved Involved Subject of Unusual Occurrence Report

No. Date

1. 1.3-64 Bldg. 3019 Anal. Chem. Personnel contamination resulting from
an operation involving the stirring of
a solution containing nitric acid and
U-233, U-232 with its decay products.

2. 1-5-64 Bidg. 3077 Operations Personnel contemination resulting from

(LITR Trane the repairing of water lesk in the LITR
‘ Cooler) Trane Cooler.

3.%  1.6.64 Burizl Ground P and E Personnel and surface contamination dur-

#5 ing the emptying of a dumpster pan con-
taining radiocactive waste. ’

L.* 1.9-64 Bidg. 3517 Isotopes Personnel and surface contamination dur-

(cell # 15) ing the transfer of solution from a

shipping carrier to a storage vessel.

5. 1-22-64 Bldg. 3025 Operations Personnel contamination involving punc-
(Cell access ture wound received while decontaminating
area) an analytical balance.

6. 1-24-64k Bldg. 7503 Insp. Engin. Accidental release of lgEIr source from

radiographic camera.

T, 1-31-64 Bildg. 3038 Isotopes Personnel and surface contamination re-
sulting from handling grossly contami-
nated carrier.

8. 2-20-64 Bldg. 3019 Chem. Tech. Shattering of plate glass panel in glove
RM. 211 box due to excessive vacuum on system.

9. 3-k-64 Bldg. 3005 Operations Radioactive surface contamination result-
(East Room) ing from the insertion of a sample into

the pneumatic tube system.

10. 3-L4-6h Bldg. 3019 Chem. Tech. Personnel contamination during performance
of work at a decontamination sink.
11. 3-18-64 Bldg. 3504 Health Personnel contamination and minor hand lacer-
Physics ation received while tightening cap on

sample bottle.

¥These two were classified as "radiation events".
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3,0 DOSIMETRY SECTION

3.1 Personnel Monitoring

3.1.1 External Dosimetry - No employee exceeded a recormended maxi-
mum quarterly dose during the first quarter of 1964. The highest exposure,
in terms of per cent of a recommended maximum dose level, was a total body
dose of 1.3 rem which represents 43 per cent of the recommended quarterly
dose of 3 rem. Only three individuals received a total body dose that
equalled or exceeded 1/3 of the recommended maximum quarterly dose. The
highest total body skin dose received during the quarter was 3.0 rem,
which is 30 per cent of the recommended maximum quarterly limit. A tabu-
lation of the ten highest personnel exposures is shown in Table 3.1.

3.1.2 Internal Dosimetry

Bio-Assays - No employee received an internal exposure which
resulted in a body Burden of more than 50 per cent of the maximum permiss-
ible body burden. Analyses of body fluids submitted by three employees
exposed to ®°Sr indicate that continued surveillance will be required for
the next several weeks. Urine sampling of an employee exposed to tritium
is continuing to show a decrease to acceptable levels (see AHP Quarterly
Report, ORNL CF 64-3-3). Three employees, all of whom have been under
observation for several months, continue to show estimated bone burdens
of ®®9Pu which approximate 1/5 of the recommended body burden. No other
cases involving a significant body burden developed during the first
quarter,l

Whole Body Counter® - A total of 421 human counts on 36k
persons was carried out by the staff of the Whole Body Counting Facility
during the first quarter. Among the number counted, 101 individuals
indicated measurable amounts of radiocactivity above the averaged unexposed
human background of about 20 nanocuries 13705, Table 3.2 gives the highest
values of analyses performed by whole body counting techniques during the
quarter.

3.2 Program Developments

3.2.1 ORNL Whole Body Counter Program - An Electro Data Processing
(EDP) program for tabulation of In Vivo Gamma Spectrometer (IVGS) data
was initiated during the first quarter. This program should be completed,
tested, and put in operation during the second quarter.

LAction ié taken to curtail anhemployeé’s exposure to intermal emitters
when measurements approach 30 per cent of a recommended maximum body
burden.

®Data supplied by Health Physics Technology Section, B. R. Fish, Section
Chief.
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3.2.2 Quarterly Bio-Assay Summary - A modification of the weekly
Bio-Assay Sample Status Report was outlined for programming during this
quarter. The new program will provide a quarterly summary of bio-assay
data for distribution during the next quarter.

3.2.3 HP Stationary Instrument Program - An EDP program for pro-
viding inventory and service data information on stationary radiation
monitoring instruments was outlined during the first quarter. The pro-
gramming phase is expected to be completed during the second quarter.




Table 3.1 Personnel Meters Exposure Summary-—lst Quarter, l963»

Laboratory . First Quarter Dose , Cuyulative Dose for 1964
Employee Division Skin of Total Total Skin of the Total .
Body (rem) Body (rem) Body (rem) Body (rem;
A Isotopes 1.4 1.3 1.b 1.3
B g Isotopes 1.5 1.2 1.5 1.2
C Isotopes 1.4 1.1 1.k 1.1
D Isotopes 1.3 ' 1.0 1.3 1.0
E Isotopes 1.1 1.0 1.1 1.0
. F Isotopes 1.5 0.9 1.5 0.9
G Chem. Tech. 1.0 >o.9 1.0 0.9
H Isotopes 1.3 0.9 1.3 0.9
I Isotopes 1.1 0.9 1.1 0.9
J Isotopes 2.8 0.9 2.8 0.9

Note: Table 3.1 is a list of the ten highest exposure doses for employees; the
underlined values are those which exceed approximately 1/3 of the recom-
mended operating limits.
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Table 3.2

Isotopes Found and Maximum Amounts Detected

Isotope No. of Persons Maximum Amount ézgrgziﬁa;;BB
>or 8 6 nc < .001%
5800 18 6 nc | < .1
6000 or 59Fe 8 15 nc < .I%
To5¢ 10 29 ne < 1%
90g,. _ 90y 10 685 ne < 5o
g5 - o 35 31 ne 155%
R - 2% 17 26 nc 1.5
%80 1 646 nc 1.6%
1311, 6 2 ne 5.4
1574 55 135 ne 674




k.3 Rain Water Analyses

Rain Water - The gquarterly average concentration of radiocactive
materials dep051ted in rain water collected within the LAM network was
0.1% x 10™° uc/ml. The PAM and RAM network averages were 0.16 x 107°
pe/ml.and 0.26 x 10°° pc/ml respectively (Table k.3). These values are
about the same as the corresponding values measured during the fourth
quarter of 19653. The concentration of radiocactive materials in rain water
measured at all three networks for the years 1959-1963 and the first
quarter of 196k are presented graphically in Fig. k.3.

Clinch River Water - Approximately 127 curies of radiocactive materials
were discharged via White Oak Creek into the Clinch River during the first
quarter of 1964. About 82 per cent of the radioactive materials in White
Oak Lake effluent was attributed to '°®Ru which enters White Oak Creek
mainly from the seepage pit disposal system.® However, 1°®Ru contributed
only about 20 per cent to the calculated maximum permissible concentration

for drinking water, (MPC) derived for the mixture of radionuclides known

to be carried by Whlte Oaﬁ Lake effluent as it passes into Clinch River
water gt Clinch River Mile {CRM) 20.8. The isotopic distribution of the
White Oak Lake effluent is given for the months of January, February, and
March in Table L.k, Assuming uniform mixing of White Oak Lake effluent
with Clinch River water at the confluence of the two streams (CRM 20.8)
the calculated monthly gross beta concentrations in the Clinch River
resulting from ORNL liquid waste discharges were as follows:

Month Concentration’ %ﬂ/_{fglwa
January 0.29 x 107 pe/ml 6.k
February 0.27 x 107 pe/ml 8.6
March 0.35 x 107° pue/ml 9.7

Average 8.2

The average concentration of the major radicactive constituents in
Clinch River water at CRM 20.8 resulting from Laboratory waste releases

is given in Table L.5.

The measured average concentrations of radiocactive materials in
Clinch River water sampled at the ORGDP filtration plant intake (CRM 1k.5)
were as follows:

®Monthly Reports - "Laboratory Facilities - Waste Disposal", L. C. Lasher.

7Calculated values based upon the dilution afforded by the river; these
values do not include radiocactive materials (e.g., fall-out) that may be
carried by the river upstream from CRM 20.8.

8Weighted average (MPC) for persons residing in the neighborhood of a
controlled area calculated for the isotopic mixture using (MPC)W values
for specific radionuclides recommended in NBS Handbook 69.
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4.0 ENVIRONMENTAL MONITORING

4.1 Atmospheric Monitoring

, The concentration of radioactivity in the air sampled by network
stations located at the X~10 site and over the East Tennessee area was
approximately the same during the first quarter 1964 as was measured
during the fourth gquarter 1963.

The average weekly concentrations of radioactive materials in air
sampled by the three OFNL air monitoring networks are shown in Table k.1.
The quarterly average for the LAM' network was 1.7 x 107*% pe/ce with
weekly values at individual monitoring stations ranging from a minimum
of 0.h2 x 10713 uc/cc to a maximum of 7.1 x 10 % we/cc. Averages for
the PAM® and RAM® networks were 1.0 x lO-lz'uc/cc and 1.3 x 10 1% respec-
tively with weekly values_ranging from a minimum of 0.32 x 10712 uc/cc
to a maximum of 2.3 x 10 *2 yc/ce.

Atmospheric radioiodine, as measured by the PAM network, averaged
about 0.05 x 1072 uc/cc, or 0.017 per cent of the (MPC) for 1311, during
the first quarter of 1964. The highest average concentrition during any
one week for all stations was 0.39 x 10 '% uc/cc and this occurred during
the week which began March 16, 1964. The concentrations observed at
individual stations during this particular week ranged from a low of
2008 x 10™*2 pc/ce to a high of 0.85 x 10 *2 puc/cc; the lowest concen-
tration was measured at the Medway station (PAM 32); the highest concen-
tration was measured at the White Oak Dam station (PAM 34). During the
week of highest concentration about 28 curies of radioiodine were re-
leased from the 3039 off-gas stack.?

4,2 Fall-Out Measurements

Fall-out measurements, as determined by the LAM, PAM and RAM networks
from gummed paper techniqpes,s indicate that the low fall-out levels mea-
sured during the last quarter of 1963 continued through the first quarter
of 1964 (Table 4.2). Fall-out levels observed at all three networks
during the first quarter of 1964 were about a factor of ten lower than
the average levels observed during 1963 (Fig. L.2).

'LAM - Local Air Monitor (located at or near the X-10 site).

2PAM - Perimeter Air Monitor (located on the outer boundary of the AEC-
controlled area).

SRAM - Remote Air Monitor (located from 12 to 75 miles from the X-10 site).
4"Summary of Waste Discharges, Week Ending 3-22-64", L. C. Lasher.

5The gummed paper collector presents a collection surface of 1 square foot.
Radioparticulates per square foot are determined by autoradiography.
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Month . Concentration P(mpC) ©
January 0.17 x 107° pc/ml 7.0
February 0.10 x 10™° ue/ml 5.6
March 0.15 x 107° uc/ml 7.2

Average 6.6

A comparison of the per cent (MPC)W, by months, for the first quarter
of 1964 with values determined for the years 1956 through 1963 is shown in
Fig. 4.k,

The concentration of 2°Sr and '°®Ru in Clinch RiVer water at the
ORGDP water filtration plant intake (CRM 1k4.5) is given in Table 4.6.

The highest concentration of °°Sr in Clinch River water was observed
during the month of March (See Tables 4.5 and 4.,6). The highest concen-
trations were caused primarily by a lower average flow in the Clinch River
during the month of March. The White Oak Lake effluent was diluted by a
factor of 5k in March compared to 197 in January and 146 in February.

L.4  Background Measurements of Ionizing Radiation

The average background level recorded during the first quarter at 53
stations located on or near the X-10 site was 0.068 mR/hr (Table 5.7)-
The background levels measured at individual stations ranged from a mini-
mum of 0.012 mR/hr to a maximum of 1.25 mR/hr. The average level recorded
at the five stations located around the perimeter of the AEC controlled
area was 0.01k mR/hr. The average background level determined for the
first quarter and for the years 1959 through 1963 is given in Fig. k.5,

4.5 Raw Milk Analysis

Raw milk samples, collected weekly at each of the seven milk sampling
stations located on the fringe of Oak Ridge area (Fig. 4.6), are analyzed
for radioiodine. Four additional stations, more remotely located with
respect to Oak Ridge Operations, are sampled at the rate of one station
per week.

During the first quarter, the average radioiodine concentration in
the milk collected at all stations was 26 pc/l. The highest average
weekly concentration observed at any one station was 62 pc/l; the highest
concentration observed in any one milk sample was 278 pc/l. (FRC Range
II for '3'I is 10 to 100 pc/day.)® This high concentration occurred
in a milk sample collected at one of the sampling stations located on the
fringe of the Oak Ridge Area the week following a release of approximately
28 curies of radiciodine from the 3039 off-gas stack.
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h.6 cattle Thyroid Analysis

A total of 23 cattle thyroids was assayed for radioiodine content
during the quarter. Only two samples gave values of radioiodine that
were significantly different from zero. (The lower limit of detection
is approximately 1.0 pc/g of tissue). The two values detected that were
significant were 6.4 pc/g and 5.7 pc/g. These relatively negative results
indicate that the deposition of radioiodine in the East Tennessee area
was insignificant; however, the milk monitoring data give a positive in-
dication that airborne radioiodine continues to be deposited in the local
area. The two types of data are not necessarily expected to correlate
because of the difference in the location of sampling stations. Although
cattle thyroid sampling for the most part gave negative results during
this period, this method of sampling is considered to be of value because
(1) it is one to two orders of magnitude more sensitive than other methods,
(2) it indicates areas in which milk and/or grass sampling should be
carried out and, (3) in case of an emergency or high fallout levels from
weapons tests this technique is a continuing operation and available as
an immediate adjunct to other monitoring methods.

®"Background Material for the Development of Radiation Protection Standards”,
Staff Report of the Federal Radiation Council, Report No. 2, September 1961.
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‘Table 4.1 Concentration of Radiocactive Materials in Air Averaged
Weekly from Filter Paper Data—1lst Quarter, 1964

W;sk L.AM Network(a) PAM Network(b) RAM Network(c)
1 1.5 x 10-12 pe/ee 0.9 x 10-12 pe/ce 1.2 x 10-12 pe/ec
2 0.8 0.5 0.5
3 1.5 1.0 1.2
4 1.8 0.9 1.1
5 2.2 1.2 1.9
6 1.1 0.6 0.9
’ T 2.0 1.2 1.3
8 1.3 0.9 1.0
9 1'3 009 lol
10 1.8 1.1 1.3
11 2.3 1.2 1.6
12 2.4 1.3 1.6
13 2.6 1.3 1.7
Average for 5
Quarter 1.7 x lO'l uc/cc 1.0 x 10-12 p.c/cc 1.3 x 10-12 pc/cc
Average , )
Year to Date 1.7 x 10-12 pc/cc 1.0 x 10’12 uc/cc 1.3 x 10’12 uc/cc
Average Last ‘
Year (1963) 4.9 x 10712 k.0 x 10712 pe/ee k.3 x 10712 ne/ece
8‘LAM - Local Air Monitor located at or near the ORNL site.
. bPAM - Perimeter Air Monitor located on the outer boundary of the AEC-controlled

area.

C

RAM - Remote Air Monitor located from 12 to T5 miles from ORNL.
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Table 4.2 Radioparticulate Fall-Out Measurements Averaged Weekly
From Gummed Paper Data—lst Quarter, 196k

w;gk LAM Network PAM Network RAM Network
1 1.7 particles/ft2/wk  0.00 particles/ft2/wk 0.1h particles/fto/wk
2 1.3 1.00 1.00
3 0.7 0,14 0.29
L 3.10 0.1k 0.00
5 0.2 0.1k 0.00
6 0.5 0.14 0.1k
7 2.0 0.00 0.00
8 0.7 0.1k 0.00
9 0.6 0.57 0.00
10 0.8 0.00 0.00
11 0.7 0.00 0.00
12 0.8 0.00 0.00
13 0.5 0.00 0.14
Average for
Quarter 1.5 particles/ft2/wk  0.23 particles/ft2/wk 0.09 particles/ft2/wk
Average Year ’
to Date 1.1 particles/ft2/wk 0.48 particles/ft2/wk 0.13 particles/ft2/wk
Average Last
Year (1963) 17 particles/ft2/wk 16  particles/ft2/wk 10 particles/ft2/wk
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Table 4.3 Concentration of Radioactive Materials in Rain Water

Station Number

Location

LAM Network
West of 70Ol

PAM Network

Kerr Hollow Gate
Midway Gate
Gallaher Gate
White Oak Dam
Blair Gate
Turnpike Gate
Hickory Creek Bend

RAM Network

Norris Dam
Loudoun Dam
Douglas Dam
Cherokee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow Dam

Averaged for the Quarter by Stations—lst Quarter, 1964

Concentration

0.1k x 10-6 pe/mi

0.15 x 10-0 pc/mi

x 10-6 we/ml

3

0.34
0.15
0.20
0.32
0.19
0.32
0.29

0.26 x 1076 pe/ml
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Table 4.4 Radioisotopic Distribution in White Oak Lake
Effluent—1st Quarter, 1964

% of Total Beta Radiocactivity

Lsotope January February March
106g, 83 80 82
Pgr 0.02 0.02 0.0k
921 0.00 0.005 0.00
b 0.07 0.10 0.06
TRE (lessluhCe)* 4.35 7.07 3.84
1370 4.97 1.78 2.73
1317 0.11 0.05 0.02
140g,, 0.11 0.05 0.02
604 4,60 7.49 8.05
89gr 0.25 0.31 0.30
9%y 2.18 2.99 2.95

*¥TRE-Total rare earths
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Table 4.6 Average Concentration™ of Radioactive Materials in Clinch
River Water at ORGDP Filtration Plant Intake—1lst Quarter, 1964

Radionuclides of Primary Concern Gross Beta (MPC)Wb %
’ -8
Month 90 = FLC/mlz)_o3 106 6 5
Sr Ru (10°° pe/m1)  (107° pc/ml) (MpC)_P
Jamuary 0.59 1h 0.17 2.k 7.0
February 0.45 8 0.10 1.7 5.6
March 0.63 12 0.15 2.0 7.2 ‘

aObserved. values based on analyses of monthly composited samples.

bWeighted average (MPC), for populations in the vicinity of a controlled area
calculated for the mixture using (MPC), values for specific radionuclides recom-
mended in NBS Handbook 69.
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1.0 MONITORING SUMMARY

1.1 Unusual Occurrences

There were five unusual occurrences this quarfer. (The average
number per quarter in 1962 and 1963 was 14 and 11, respectively.)

1.2 Personnel Exposures

One exposure exceeded 1/3 of the maximum permissible dose for this
quarter. (The highest exposure was 1.3 rem, or 43% of quarterly maximum
permissible.)

1.3 Air Contamination

Average concentration of radio?gtivity at 10 1AM stations located on
or near the X~10 site was 2.5 x 10~ uc{gc or < 1% (MPC)a for occupational
exposure. (Average for 1963: 4.9 x 10=*° uc/cec.)

1.4 Water Contamination

Calculated average concentration of radiocactivity in the Clinch River
at the mouth of White Oak Creek (assuming uniform dilution): 3% of (MPC)
for the neighborhood. (Average for 1963: L.7%.) v

1.5 Background Radiation

Average for 53 stations located on or near X-10 site: 0.08 mR/hr.
(Averages for 1963 and 1943 were 0.10 mR/hr and 0.012 mR/hr, respectively.)

1.6 Milk Analysis (13'1)

Average concentration for station nearest to ORNL: < 10 pc/l, or
< 10% of the maximum for FRC Range II. (Average for this station in
1963: 18 pe/1.)




2.0 RADIATION SURVEY SECTION

2.1 Summary of Unusual Occurrences

Five unusual occurrences were recorded during the second quarter.
One of the occurrences was classified as a radiation event; the remaining
four were classified as minor occurrences.! Two of the occurrences were
attributed to faulty or inadequate equipment (Table 2.1, Items 2 and 4);
the other three occurrences were attributed to failure to use adequate
care in some part of an operation (Table 2.1, Items 1, 3, and 5).

Contamination of the work area and/or equipment as well as person-
nel was involved in all five occurrences noted above. Three operating
facilities were involved: one operating facility experienced three occur-
rences; two facilities experienced one unusual occurrence each. Four of
the occurrences took place in facilities engaged primarily in chemical
operations; one occurrence involved a laboratory physics experiment.

2.2 Radiation Events

The one radiation event that was recorded involved area, equipment,
and personnel contamination. It occurred during the transfer of 24°py
foils from a shipping container to a laboratory hood (Table 2.1, Item 2).
Decontamination of the hood and other facilities was performed at a cost
of approximately $1,000. The cost of clean-up {excess of $500) required
that the occurrence be classified as a radiation event.

The method for classifying unusual occurrences is given in ORNL~3665,
pp 1k4-15. '




Table 2.1 Rediation Occurrences Tebulated for 2nd Quarter , 1964

No. Date Fa;if;;;gég) Dlﬁigiﬁéz) Subject of Unusual Occurrence Reported
1. %/9/6k Bldg. 3517 Isotopes Personnel and surface contamination
resulting from the hendling of equip~
ment removed from a contaminated cell.
2. L/23/6h  Bldg. 5500 Physics *Personnel and surface contemination
(BRm-206) resulting from transfer of =%°Pu foils
from shipping container to a lsbora-
tory hood.
3. Lfo7/6%  Bldg. 3517 Isotopes Personnel and surface contamination
(Cell # 27) resulting from opening an isotope
shipping container.
L, 5/28/6k  Bldg. 3517 Isotopes Personnel and area contamination
‘ (N. Pad Area) resulting from a contaminated HRT
carrier.,
5. 6/26/6%  Blag. 3019 Chem. Tech. Personnel and surface contamination
(Sample resulting from the collection of pro-

Gallery) dnuet samples in a sampling gallery.

*Classified as radiation event.




3.0 DOSIMETRY SECTION

3.1 Personnel Monitoring

3.1.1 External Dosimetry - No individual exceeded a recommended maxi
mum quarterly dose during the second quarter of 196L4. The highest expo-
sure, in terms of the percentage of a recommended maximum dose level, was
a whole body dose of 1.3 rem which represents 43 per cent of the recommend-
ed maximum quarterly dose of 3 rem. Only two individuals received a whole
body dose that equalled or exceeded 1/3 of the recommended maximum quarter-
ly dose. The highest whole body skin dose received during the quarter was
3.3 rem, which is about 33 per cent of the recommended meximum quarterly
limit. A tabulation of the ten highest personnel exposures is shown in
Table 3.1.

3.1.2 Internal Dosimetry

Bio-Assays - No employee received an internal exposure during
the second quarter which resulted in a body burden of more than 50 per
cent of the maximum permissible body burden. Urine sampling of an employee
exposed to ®H during the fourth quarter of 1963 continues to show the pre-
dicted decrease in body burden (see AHP Quarterly Report, ORNL CF-6L4-3-3).
Analyses of body fluids specimens submitted by three employees exposed to
995r earlier this year indicate that continued surveillance will be re-
quired for the next few months (see AHP Quarterly Report, ORNL CF-64-6-49).
Three employees, all of whom have been under observation for several months,
continue to show estimated bone burdens of 22°Pu which approximate 1/3 of
the maximum permissible body burden.?t

Whole Body Counter® - A total of 414 human counts on 381 per-
sons was carried out by the staff of the Whole Body Counting Facility
during the second guarter. Only two individuals. indicated amounts of
radiocactivity above one per cent of the maximum permissible body burden.
Table 3.2 gives the highest values of analyses performed by whole body
counting techniques during the quarter.

3.2 Program Developments

3.2.1 ORNL Whole Body Counter Program - An Electro-Data Processing
(EDP) program for tabulation on In Vivo Gamma Spectrometer preliminary
data was completed and tested during the second quarter. The program, to
be put into operation at the beginning of the third quarter, will make it
possible to inform the Divisions, routinely, of IVGS preliminary results.

lAction is taken to curtail an employee's expdsure to internal emitters of
long half-life when the estimated body burden approaches 30 per cent of a
recommended maximum body burden.

®Data supplied by Health Physics Technology Section, B. R. Fish, Section
Chief.




3.2.2 Quarterly Bio-Assay Summary - An EDP program for summarizing
and reporting bio-assay data on a quarterly basis was completed, tested,
and put into operation during the second quarteér.

3.2.3 HP Portable Instrument Program - An improved modification of
the EDP program which provides inventory and service data information on
portable radiation monitoring instruments was outlined during this quarter.
The modified program is scheduled to be operational during the third
guarter.

3.2.h Badge-Meters for Construction Personnel - During this gquarter,
employees of construction contractors who work on projects in the ORNL
area were assigned modified ORNL badge-meters. Individuals who are
assigned these modified ‘badge-meters are not authorized to enter the
radiation control zones. Consequently, no routine monitoring records are
kept of these monitoring films; however, the films are processed and
visually scanned so that if a significant reading is observed, appropri-
ate action may be taken.

3.2.5 Alpha Scintillation Counter - A prototype, "large area"

(15 cm x 30 cm) .alpha scintillation counter has been fabricated, tested,
and evaluated, and found to be adequate for health physics-type surface
contamination monitoring.




Table 3.1 Personnel Meters Exposure Summary-—2nd Quarter, 1964

e e miRgeele  gmmame e
Body (rem) Body (rem) Body (rem) Body (rem)
1 Isotopes 3.3 1.3 6.3 2.0
2 Isotopes 1.3 1.0 ] 2.3 2.0
3 Isotopes 1.5 0.9 2.9 2.1
4 Isotopes 2.2 0.9 5.0 1.8
5 Isotopes 1.9 0.8 5.1 1.7
6 Isotopes 1.0 0.8 2.5 2.0
k ' 7 Isotopes 1.0 0.8 2.1 1.7
' 8 Health Physics  1.h4 0.8 1.8 1.1
9 Isotopes 1.0 0.8 2.1 1.4
10 Isotopes 1.5 0.8 2.3 1.3

NOTE: The ten persons (listed above by code number) are those individuals monitored
at ORNL whose metered dose represented the highest percentage of a recommended
meximum dose; the underlined value exceeds approximately 1/3 of the recommended
quarterly dose. The term "dose” means "dose equivalent”.




® o

Table 3.2 Isotopes Found by Whole Body Counting (Total Body Burden)
and Maximum Amounts Detected '

Isotope Detectable Amount : Maximum Amount Approximate
of Radionuclide Detected (uc) Per Cent MPBB
S800 14 010 < .05
®°co 7 L0135 13
753 1 .006 < .05
°°gp 20 (.52)* (68)*
9%7r - °°Np 20 .Olgh 22
19 Ry - *“CRn 17 020 .67
125gp 1k .018 < .05
. laly I .009 1.3
1440e . l44py 2 : Tface -
3asy 1 Trace » -

*Chest count
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‘l'i 4.0 ENVIRONMENTAL MONITORING

k.1 Atmospheric Monitoring

The concentration of radioactivity in the air sampled by network
stations located at the X-10 site and over the East Tennessee area in-
creased slightly (Fig. 4.1) during the second quarter of 1964. The
average weekly concentration of radioactive materials in air sampled
by the three ORNL air monitoring networks are shown in Table 4.1. The
guarterly average for the LAM' network was 2.5 x 10-12 uc/cc with weekly
values at individual monitoring stations ranging from a minimum of .
0.1 x 10-*% pe/ce to a maximum of 6.2 x 10-1% e/cc... Averages for the
PAM® and RAM® networks were 1.6 x 10=*° uc/cc and 2.0 x 10712 pe/ce '
respectively with weekly values ranging from a minimum of 0.k2 x 10-*%
pe/ce to a maximum of 4.8 x 10~° pc/cc. The slight increases in air
activity levels during the second quarter are attributed to seasonal
phenomena normally observed in the northern hemisphere during the spring
months when fall-out from weapons testing tends to increase.*

Atmospheric_radioiodine, as measured by the PAM network, averaged

about 0.02 x 107** pe/cc, or about 0,007 per cent of the (MPC), for 1317
during the second quarter of 1964. The highest average concentration
measured by the PAM network during any one week was 0.09 x 10-1% uc/cc )
with the concentrations observed at individual stations during this
particular week ranging from a low of < 0.008 x 10-!? we/ce to a

) . high of 0.18 x 10t p.c/ ce. During the week of highest concentration

: 6.8 curies of radioiodine were released from the 3039 off-gas stack.®

The total quantity of radioliodine discharged to the environment from
Laboratory stacks during the second quarter was approximetely 15 c:urigs.6

2

k.2 Fall-Out Measurements

Fall-out measurements, as determined by the LAM, PAM and RAM networks
from gummed paper techniques,7 indicated that the relatively low fall-out
levels measured during the first gquarter of 1964 continued through the
second quarter of 1964 (Fig. 4.2). Weekly average particulate fall-out
data for the three monitoring networks are presented in Table L.2.

'LAM - Local Air Monitor (located at or near the X-10 site).

®PAM - Perimeter Air Monitor (located on the outer boundary of the AEC-
Controlled area).

®RAM - Remote Air Monitor (located from 12 to 75 miles from the X-10 site).

“"Radioactive Fall-Out From Nuclear Wespons Tests", TID 7632, Book 1 (1962),
pp 159-165.

®"Summary of Waste Discharges, Week Ending 4-12-64", L. C. Lasher.
®Monthly Reports - "Laboratory Facilities - Waste Disposal”, L. C. Lasher.

7The gunmed paper collector presents a collection surface of 1 square foot.
. Radioparticulates per square foot are determined by autoradiography.
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4.3 Water Analyses

Rain Water - The quarterly average concentration of radioactive mater-
ials deposited in rain-water collected within the LAM network was 0.30 x 10-8
uc/ml. The averages for the years 1959 through 1963 and the quarterly ave-
rages for the first two quarters of l96h are shown in Flg. 4.3. The PAM and
RAM network averages were 0.30 x 10-® uc/ml and 0.28 x 10-® uc/ml respec-
tively (Table 4.3).

Clinch River Water - Approximately 57 curies of radicactive materials
were discharged via White Oak Creek into the Clinch River during the second
quarter of 196Lk. About T2 per cent of the radiocactive materials in White
Oak Lake effluent was attributed to '°®Ru which enters White Oak Creek
mainly from the seepage pit disposal system.® However, 1°®Ru contributed
only about 13 per cent to the calculated maximum permissible concentration
for drinking water, (MPC)y, derived from the mixture of radionuclides known
to be carried by White Oak Lake effluent as it passes into Clinch River
water at Clinch River Mile (CRM) 20.8. The isotopic distribution of the
White Oak Lake effluent is given for the months of April, May and June in
Table L.k, Assuming uniform mixing of White Oak Lake effluent with Clinch
River water at the confluence of the two streams (CRM 20.8) the calculated
monthly gross beta concentrations in the Clinch River resulting from ORNL
liguid waste discharges were as follows:

Month Concentration® % (MPC )y/°
April 0.34 x 10-® pc/m1 5.5
May 0.13 x 10-® pc/ml 2.6
June : 0.0k x 10-® pc/m1 0.8
Average 3.0 .

The average concentrations of the major radioactive constituents in
Clinch River water at CRM 20.8 resulting from Laboratory waste releases
are given in Table L.5.

The measured average concentrations of radiocactive materials in Clinch
River water sampled at the ORGDP filtration plant intake (CRM 1k.5) were
as follows:

Month Concentration % (MPC )y
April 0.11 x 10-® pc/ml 2.8
May 0.1 x 10-° pc/mi 3.k
June 0.0k x 10-° pc/ml 1.k
Average 2.5

8Calculated values based upon the dilution afforded by the river; these
values do not include radioactive materials (e.g., fall-out) that may be
carried by the river upstream from CRM 20.8

"Weighted average (MPC),, for persons residing in the neighborhood of a con-
trolled area calculated for the .isotopic mixture using (MPC),, values for
specific radionuclides specified by AEC Manual Chapter 0524, Appendix,
Annex I, Table II.
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, A comparison of the per cent (MPC)y, by months, for the second quarter
of 1964 with values determined for the first quarter of 1964 and yearly
values for the years 1956 through 1963 is shown in Fig. L.k.
The concentration of °°Sr and '°®Ru in Clinch River water at the ORGDP
water filtration plant intake (CRM 14.5) is given in Table k.6.

L.k Backeround Measurement of Ionizing Radiation

The average background level recorded during the second gquarter at 53
stations located on or near the X-10 site was 0.08 mR/hr (Table 4.7). The
background levels measured at individual stations ranged from a minimum of
0.01 mR/hr to a maximum of 1.6 mR/hr. The average level recorded at the
five stations located around the perimeter of the AEC controlled area was
0.01 mR/hr. The average background levels determined for the first and
second quarters of 1964 and the years 1959 through 1963 are given in Fig.
4L.5. The 1943 off-site average value was 0.01 mR/hr.

k.5 Raw Milk Analysis

One new station was added to the 'raw milk sampling network during the
quarter bringing the total number of stations now being sampled to twelve.
Raw milk samples are collected weekly at each of eight milk sampling sta-
tions located on the fringe of the Oak Ridge area (Fig. 4.6); four stations,
- located more remotely with respect to Oak Ridge Operations are sampled at
. a rate of one station each week. All milk semples are analyzed for '2'I,

During the second quarter of 1964, the average radioiodine concentra-
tion in milk collected at the station nearest to ORNL was < 10 pe/l (the
lower limit of detection). The highest concentration observed in any one
milk sample was 127 pc/1l. (FRC Range II for !3'I is 10 to 100 pe/day.)*°

4.6 Cattle Thyroid Analysis

A total of 63 cattle thyroids was assayed for radioiodine content
during the quarter. The average of all samples analyzed was approximately
5 pc of radioiodine per gram of thyroid tissue. The values ranged from a
minimum of 1.0 pe/g, the lower limit of detection, to a méximum of 52 pc/g.
The average value, while relatively low, is higher by a factor of approxi-
mately 5 than that observed during the last quarter. Higher radioiodine
content of cattle thyroids is normally expected during the spring and
summer months when cattle are taken off dry feed and turned out to pasture
on grass lands,

1°"Background Material for the Development of Radiation Protection Standards",

Staff Report of the Federal Radiation Council, Report No. 2, September 1961.




Table 4.1 Concentration of Rudiocactive Materials in Air Averaged
Weekly from Filter Paper Data—2nd Quarter, 196L

WI?I?.{ LaM Network(a) PAM Network(b) RAM Network(c)
1h 2.5 x 1072 yefee 1.8 x 1072 ye/ee 2.1 x 10-'% yc/ec
15 C 2.4 1.k 1.8
16 2.8 2.1 2.7
17 1.7 0.9 1.2
18 3.6 2.1 2.9
19 k.5 2.7 3.5
20 2.1 1.4 1.8
21 2.9 : 1.9 2.3
‘ 22 2.5 1.6 2.2
‘ 23 2.9 2.0 2.3
24 1.8 1.2 1.6
25 1.4 0.7 : 1.0
26 1.5 1.1 1.4k
Average for
Quarter 2.5 x 10~-*® pe/ee 1.6 x 10-2% pe/ee 2.0 x 10-*® pe/ec
Average
Year to Date 2.1 x 1072 jc/ece 1.3 x 107%% pe/ee 1.7 x 1071% pefee
Average Last
Year (1963) k.9 x 107** uc/ece k.0 x 10-*% pe/ee k.3 x 10722 pec/ce

8"JZ.AM - Local Air Monitor located at or near the X-10 site.

bPAM - Perimeter Air Monitor located on the outer boundary of the AEC-controlled
area.

cRAM - Remote Air Monitor located from 12 to 75 miles from ORNL.
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Table k.2 Radioparticulate Fall-Out Measurements Averaged
Weekly From Gummed Paper Data—2nd Quarter, 196k

W;:? LAM Network PAM Network RAM Network
14 0.3 particles/ft®/wk 0.1 particles/f£t®/wk  0.00 particles/ft?/wk
15 0.5 0.00 0.00
16 1.7 0.29 0.00
17 1.2 0.00 0.00
18 0.5 0.1k ' 0.14
19 0.8 0.71 0.00
20 0.1 0.29 0.00
21 1.k 0.00 0.00

illl' 22 0.9 0.00 0.00
23 0.7 0.1k 0.00
2k 0.3 0.1k 0.00
25 0.4 0.00 0.29
26 0.4 0.1k 0.00

Average for
Quarter 0.7 particles/ft®/wk  0.15 particles/ft?/wk  0.03 particles/ft?/wk

Average year
to date 0.9 particles/ft°/wk  0.16 particles/rt?/wk  0.08 particles/ft?/wk

Average last s
year (1963) 17 oparticles/#t?/wk 16  particles/ft®/wk 10  particles/ft?/wk
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Table 4.3 Concentration of Radioactive Materials in Rain Water

Station Number

HP-31
HP-32
HP-33
HP-34
HP-55
HP-36
HP-57

Network
Average

HP-51
HP-52
HP-53
HP-5h4
HP-55
HP-56
HP-57

Network
Average

Location
LAM Network

West of 7001

- PAM Network

Kerr Hollow Gate
Midway Gate
Gallaher Gate .
White Oak Dam
Blair Gate
Turnpike Gate
Hickory Creek Bend

RAM Network

Norris Dam
Loudoun Dam
Douglas Dam
Cherokee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow Dam

Averaged for the Quarter by Stations—2nd Quarter, 196k

Concentration

0.30 x 107° pe/ml

x 10-° we/ml

0.30 x 10~® pe/ml

0.36 x 10™° pe/ml

0.28 x 10-° uc/ml




7

Table 4.4 Radioisotopic Distribution in White Oak
Lake Effluent——2nd Quarter, 1964

% of Total Beta Radioactivity

Isotope April May June

108, 79.7 734 6k.5

S8z < 0.1 <0.1 T < 0.1

b < 0.1 < 0.1 < 0.1

: laeng 0.2 0.2 0.2
‘ : TRE (less 14%Ce)* 4.6 10.k4 | 16.5
1370g 3.3 2.8 2.5

13ly 0.1 0.2 0.9

laopy < 0.1 < 0.1 0.2

%0 7.9 ' 6.7 9.7

89y 0.4 0.6 0:5

°°sr | 3.5 5.7 k.9

¥TRE~Total rare earths
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Table 4.6 Average Concentration® of Radicactive Materials in Clinch
River Water at ORGDP Filtration Plant Intake—2nd Quarter, 196k

Radionuclides of Primsry Concern Gross Beta (MPC )wb %
-8

Month (107% yo/m1) — . b
9% °®Ru (107° pe/m1)  (207° pe/ml) (MPC)W

April 0.63 7.6 0.11 .1 2.8

May 0.72 10.3 0.1% 3.9 3.4

June O.h1 2.5 0.0k : 2.7 1.4

‘ aObse::'ved values based on analyses of'monthly composited samples.

bWeighted average (MPC). for populations in the vicinity of a controlled area calculated for
the mixture using (MPC v values for specific radionuclides specified by AEC Mamual, Chapter
052k, Appendix, Annex 1, Table II.
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Fig. 4.6. Tocation of Milk
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